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You'll be pleasantly surprised 
how many good values you can 
get at Allstate. 


Allstate Deluxe 
Homeowner's Insurance 
protects you against loss 
from more home hazards 
than you can count 

... at low cost. 


Allstate Auto 
Insurance (of course). 


Allstate Life Insurance 
makes life a lot easier for 
the young family man. 


Allstate Sick Pay 
gives you tax-free cash 
if you're sick or hurt 
and can't work. 


Allstate sells just about every kind hee 
of insurance there is. Talk to the 
"Good Hands" people. 


You're in good hands 
with Allstate 


Allstate Insurance Companies, Northbrook, Ill. 


Most lines of insurance available in most states. 
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FISH'N FILLET " 


World's 
most famous 
fillet knife 


Filleting is fast and easy with 
the Rapala Fish 'N Fillet. Hand- 
ground, razor sharp, curved 
flexible blade. Special tempering 
insures long lasting cutting edge. 
Re-sharpens easily. Stainless 
steel with brass and German 
silver fittings resist corrosion. 
Beautiful contoured grained 
birch handle. Distinctive sheath 
is thick, hand-tooled leather 
with Laplander embossing. 


Handy around campsite ... 
great in the kitchen... 
a must in the charter boat. 


HA 


Write for latest 
How To Fillet Book and 
Normark Catalog 25¢ 
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LEAD | A DOUBLE LIFE! GLASTRON V-214 VAGABOND 


GLASTRON BOAT COMPANY 1 


Twice the fun, twice the utility . . . this great new idea boat : = 1 
leads a charmed life Glastron’s double-duty V-214 Vagabond ۾‎ = Ne PS4* P.O. Box 9447 , 
is a Sport Fisherman) Camper! T ہے‎ - 
A camper-trailer by land, a camper-boat offshore. Snugly s a 
sleeps four in two rubber foam forward bunks and lounge : گے‎ i 
seats. Swingout windshield. Astern, transom concealed let- سد سح ۾‎ i 
down steps for easy entry ashore or afloat for diving, ski- 9 Please send new 1969 Sinetron Color Catalog. : 
ing and swimming. High capacity storage features include § ' 
fiberglass lift-out bait-well or cooler in transom. a Name — - 
21 Great idea boats, 15’ to 23’ from $567 to $8350. There's f Address = 6 
Gl: itii VO | | ë i 
a Glastron waiting for you at your nearest Glastron Dealer. a City State — Zip - 
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WHO ELSE WANTS A BIG 
` RAISE IN PAY? 


Stuck in a rut? Tired of your dead-end 
job? Here’s proof you can step up to a high- 
salary position with prestige and security 
through LaSalle spare-time training. 


“Salary more than 
doubled since 
oY enrolling” 


William T. Block, 
Canoga Pork, Calif. 


Just look at these enthusiastic reports. Have you ever seen any- 
thing like them? Thev are just a few of many hundreds of similar 
statements in letters that come from LaSalle students week after 
week, month after month, year after year. 

LaSalle students have one ambition in common-to get out of 
the ranks of the untrained and earn big money, prestige and se- 
curity in a key job, Isn't that your goal too? 


Without interfering with your present work—and by devoting 
only a little of your spare time—you too can qualify rapidly for 
advancement in the field of your choice through LaSalle home 
^ study. The cost is surprisingly low. 

LaSalle has been an acknowledged leader in home education 
for over sixty years. It has provided training in business, high 
school and technical subjects to more than 1,500,000 ambitious 
men and women. Its distinguished faculty includes some of the 
country's most outstanding authorities. 'That is why your LaSalle 
diploma is recognized and respected by employers. 

WE V rt Fis Check the subject you are interested in—then send the coupon 

m 7 Holbrook 4 below for FREE booklet. No obligation. Mail to LaSalle, 417 

eT | S. Dearborn Street, Chicago, Illinois 60605. 


eU, 


«My salary is 305% | ٠ P. 
more than when : 
| first started 


Mrs, Anne P. Cox, 
Elmore, Alabama 


GENERAL INFORMATION: 


O Single [] Married 


343 


Estimated spare hours per week available for study ....,...... s. v 


C] Complete Training 


HIGH SCHOOL 
C] High School Diploma 


LANGUAGE INSTRUCTION 
.L] French [.] Spanish 


[ ] Stenotype 


MUSIC INSTRUCTION 

C] Piano 

C] Guitar 

L] Others — — — 


r 
1 (Confidential — please answer all questions) 1 
i LA SALLE EXTENSION UNIVERSITY 
: A Correspondence Institution e 417 S. Dearborn Street, Dept. 88-106, Chicago, Illinois 60605 b 
g | have answered the questions in this confidential questionnaire. Please send me full 
1 i 
i 1 Pri C Complete Accounting CI Complete Training i 
0| c سا‎ om E Co Income Tax LAW COURSES i 
i 5 »" & O?" ce at b d B a P EH à P à mn ? B P '* B wW غ‎ ee P B à là E B BÀ H à À h s Bo» E 2 à & E OB B OW oC E Accounting Fundamentals o Bachelor of TA Degree j 
CPA Training . 
: E Madem ماما لئاح‎ ۱ 
BUSINESS MANAGEMENT L Claim Adjusting Law 
- lI Consiste Businices Ll Law for Police Officers 
Management STENOTYPE 
Nu in O Credit and Collections C Machine Shorthand 
wa [C] Office Management 
1 ۶۵2۳ص7 نت سیت‎ NAAR a Ra uenti uL AE sar O Personnel Management ET ہے‎ = P 
| EDUCATION: | C Sales Management Refrigeration, Heating i 
f ^" Grammar School..................years © REALESTATE ] Diesel 1 
و وا‎ E : E C] Complete Real Estate TRAFFIC & TRANSPORTATION 
eri a رما‎ High School. à ^» à à B B B B B à & à à à à à B à à» سا‎ M b years : [] Real Estate Brokerage [] Complete Traffic Mgt. 
i completed) dopo  ———Á———— .years : Ù Real Estate Management Truck, Air, Rail, Sea 1 
i Other. a B B 4 tt نا‎ à b B b B BR b B B à P» B à b à» B à FF NM X years i DRAFTING : CAREERS FOR WOMEN | 
Ẹ Pe ew Tr cn EE لا‎ Complete Drafting لا‎ Accounting D 
INTERIOR DECORATION kl Pins dr ا‎ 
1 PRE S E NT E M P LOYM E NT 7 (J Professional Training 1005 0 H : i 
i ESI » : Ci Computer Programming D 
— Be ART TRAINING [ ] Dental Assistant | 
if Kind of position * » Bo» s» 8 o B B à om» ee m oW يی "€ * » & بد ید نت‎ PP )ج‎ 5B BÉ ج‎ Bo m B À B M s * À E Û Commercial Art C] Interior Decorator q 
D Hours of work.. ADE o E — t O Oil, Water Color [J Real Estate 1 
S WO 7. MEE eee een : Painting O Secretarial 

i 1 
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ACCOUNTING 
Accounting (U.S.A.) 
Accounting (Canadian) 
Accounting for Business 
Programmers 
Accounting for 
Management Decisions 
Auditing 
Business Law (U.S.A.) 
Cost Accounting 
C.P.A. Review (U.S.A.) 
General Accounting 
Income Tax (U.S.A.) 
Industrial Accounting 
Junior Accounting 
Office Accounting 
Practical Accounting 
Public Accounting 
Small Business 
Accounting (U.S.A.) 
Starting & Managing a 
Small Bookkeeping 
Service (U.S.A.) 


ARCHITECTURE 
AND BUILDING 
Architectural Drawing گا‎ 
Designing 
Architecture 
Building Contractor 
Building Estimator 
Building Inspector 
Building Maintenance 
Carpenter-Builder 
Carpentry & Millwork 
Fundamentals of 
Urban Plagning 
House Planning & Interior 
Design 
Mason 
Painting Contractor 
Reading Arch. Blueprints 
Review in Arch. Design & 
Practice 
Review of Mech. Systems 
in Buildings 


CAST 


YOUR 
BALLOT 
FOR 


n 
SUCCESSFUL 


FUTURE! 


Special rates to members of U.S. Armed Forces 


ICS is the oldest, largest school 
of its kind. Over 250 courses for 


| ART 


Amateur Artist 
Commercial Art 
Commercial Cartooning 
Illustrating with Options: 


| —Magazine 


—Advertising Layout and 
Illustration 

Interior Decorating 

Oil Painting for Pleasure 

Show Card & Sign 
Production 

Show Card Writing 

Sign Painting & Designing 

Sketching & Painting 


AUTOMOTIVE 
Automatic Transmission 
Specialist 


| Automobile Body 


Rebuilding & Refinishing 
Automobile Electrical 
Technician 
Automobile Engine Tune-Up 
Automobile Technician 
Automotive Mechanic 
Diesel-Gas Motor Vehicle 
Engines 


BUSINESS 

Advertising 

Business Administration 
Business Practice (Cond.) 
Canadian Business Course 


| Condensed Marketing 


Direct Mail & Mail 
Order Advertising 
Industrial Psychology 
Inventory Control 
Magazine & Newspaper 
Advertising 
Managing a Retail Business 
Managing a Small Store 


| Marketing Management 


Marketing Research 

Modern Executive 
Management 

Office Automation 

Office Management 

Production Management 

Purchasing Agent 

Retail & Local Advertising 

Retail Business 
Management 

Retail Merchandising 

Retail Selling 

Systems and Procedures 
Analysis 


BUSINESS: SALES 
Creative Salesmanship 


| Real Estate Salesmanship 


Salesmanship 
Sales Management 


application. You learn from ex- 
perts. Diploma to graduates. 


BUSINESS: 
SUPERVISION 

Basic Supervision 

Industrial Foremanship 

Industrial Supervision 

Management, 
Salesmanship & Sales 

Modern Woman as a 
Supervisor 

Personality Development , 

Personnel-Labor 
Relations (U.S.A.) 

Supervision 


CHEMICAL 

Chemical Engineering 

Analytical Chemistry 

Chemical Engineering Unit 
Operations 

Chemical Laboratory Tech'n 

Chemical Process Operator 

Elements of Nuclear Energy 

General Chemistry 

Instrumental Laboratory 
Analysis 


CIVIL ENGINEERING 

Civil Engineering 

Construction Engineering 
Technology 

Highway Engineering Tech, 

Principles of Surveying 

Reading Highway 
Blueprints 

Reading Struct. Blueprints 

Sanitary Engineering Tech. 

Sewage Plant Operator 

Structural Engineering 
Technology 

Surveying and Mapping 

Water Works Operator 


COLLEGE COURSES 


American History 
Calculus 
Economics 


Approved for veterans under new G. I. Bill. 


men and women. High school, 
business, secretarial, interior 
decorating, engineering. One for 
you. Direct, job-related. Bedrock 
facts and theory plus practical 


Clip and mail the coupon now. 
You'll receive, absolutely FREE, 
3 valuable booklets that have 
helped thousands. But don't 
delay. Cast your ''ballot" today! 
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COMPUTERS 

COBOL Programming 

Fortran Programming for 
Engineers 

Programming for Digital 
Computers 

Programming the IBM 
1401 Computer 

Programming the IBM 
SYSTEM/360 Computer, 
Introduction 


DRAFTING 

Aircraft Drafting 

Architectural Drafting 

Design Drafting 

Drafting Technology 

Electrical Drafting 

Electrical Engineering 
Drafting 

Electronic Drafting 

Introductory Mechanical 
Drafting 

Mechanical Drafting 

Pressure-Vessel and Tank 
Print Reading 


| Sheet Metal Layout for 


Air Conditioning 
Structural Drafting 


| ELECTRICAL 
| Electrical Engineering 


(Power option or 
Electronics option) 

Electrical Appliance 
Servicing 

Electrical Appliance 
Servicing with Equipment 
Training 

Electrical Contractor 


Electrical Engineering Tech. 


Electrical Home 
Maintenance 

Electrical Home 
Maintenance with 
Equipment Training 

Electrical Instrument Tech. 

Electrical Motor Repairman 

Industrial Electrical Tech. 

Power Line Design and 
Construction 

Power Plant Operator 
(Hydro or Steam Option) 


ELECTRICAL (cont'd) 

Practical Electrician 

Practical Electrician with 
Equipment Training 

Practical Lineman 

Reading Electrical 
Blueprints 


ENGINEERING 
Refresher Courses for 
raduate Engineers) 


Chemical 
Civil 
Electrical 
Industrial 
Mechanical 
Sanitary 
Structural 


ENGLISH AND WRITING 
Better Business Writing 
English for Spanish (U.S.A.) 


Free Lance Writing 
for Fun & Profit 
Introductory Technical 
Writing 
Modern Letter Writing 
Practical English 
Short Story Writing 


HIGH SCHOOL 
High School Business 


| High School (Canadian) 


High School General 

Hinh School Mathematics 

High School Secretarial 

High School Vocational 

High School College 
—Preparatory—Arts 

High School College Prep. 
—English & Science 

Preparatory Course for High 
School Equivalency Test 


MACHINE SHOP 
PRACTICE 

Drill Operator 

Foundry Practice 

Industrial Metallurgy 

Lathe Operator 

Machine Shop Inspection 

Machine Shop Practice 

Metallurgical Engineering 
Technolony 


| Milling Machine Operator 


Multicraft Maintenance 
Mechanic 

Practical Millwrighting 

Reading Shop Prints 

Rigging 

Tool Engineering Tech'l'gy 

Tool Grinder 

Toolmaking 

Turret Lathe Operator 

Welding Engineering 
Technology 

Welding Processes 


MATHEMATICS 

Advanced Mathematics 

Mathematics and Mechanics 
for Engineering Tech'ns 

Mathematics and Physics 
for Engineering Tech'ns 


MECHANICAL 

Mechanical Engineering 

Aircratt & Power Plant 
Mechanic 

Hydraulic & Pneumatic 
Power 

Industrial Engineering 

Industrial Engineering Tech. 

Industrial Instrumentation 

Machine Design 

Quality Control 

Safety Engineering Tech'l'gy 

Tool Design 

Vibration Analysis & Control 


PETROLEUM 

Natural Gas Production & 
Transmission 

Oil Field Technology 

Petroleum Production 

Petroleum Production 
Engineering Technology 

Petroleum Refinery Operator 

Pipeline Engineering Tech. 


PLASTICS 
Design of Plastic Products 


Plastics Technician 


PLUMBING, HEATING 
AIR CONDITIONING 

Air Conditioning 

Air Conditioning 
Maintenance 

Domestic Heating with 
Oil & Gas 

Domestic Refrigeration 

Heating 

Heating & Air Conditioning 
with Drawing 

Industrial Air Conditioning 

Industrial Heating 

Pipe Fitting 

Plumbing 

Plumbing & Heating 

Plumbing & Heating 
Estimator 

Practical Plumbing 

Refrigeration 

Refrigeration & Air 
Conditioning 

PULP AND PAPER 

Paper Machine Operator 

Paper Makina 

Pulp Making 

Pulp & Paper Engineering 
Technician 


SECRETARIAL 
Clerk-Typist 
Commercial 

Secretary, Engineering 
Secretary, Legal 
Secretary, Medical 
Secretary, Professional 
Shorthand 
Stenographic 
Typewriting 


STEAM AND DIESEL 
POWER 

Boiler Inspector 

Industrial Building 
Engineer 

Power Plant Engineering 

Stationary Diesel Engines 

Stationary Fireman 

Stationary Steam 
Engineering 


TEXTILES 

Carding 

Carding and Spinning: 
Dyeing & Finishing 
Loom Fixing 

Spinning 

Textile Designing 
Textile Mill Supervision 
Textile Technology 
Warping and Weaving 


TRAFFIC 

Motor Traffic Management 
Railway Rate Clerk 

Traffic Management 


TV-RADIO-ELECTRONICS 

Color Television Principles 
& Servicing 

Electronic Instrumentation 
& Servo Fundamentals 

Electronics Technician 

First Class Radiotelephone 
License 

Fundamentals of Electronic 
Computers 

General Electronics 

General Electronics with 
Equipment Training 

Hi-Fi Stereo and Sound 
Systems Servicing 

Industrial Electronics 
Technician 

Numerical Control 
Electronics & Maintenance 

Practical Telephony 

Principles of Semiconduc- 
tor-Transistor Circuits 

Radio & TV Servicing 

Radio & TV Servicing with 
Equipment Training 

Second Class Radio- 
telephone License 

Sound Systems Specialist 

Telephony, Electronics and 
Radio Communications 

TV Receiver Servicing & 
Repair 


In Hawaii: P. 0. Box 418, Honolulu 
In Canada: Mail to Scranton, Penna. Further service 
handled through ICS Canadian, Ltd. 
In other countries: ICS World, Ltd. 


3 Three valuable booklets sent to you free : Box N7570C, Scranton, Penna. 18515 
when you mark and mail the ICS coupon. ' I'm interested in a program of independent study. ۱ 
No obligation. | Send me, without cost, your booklet on the principles of success, your | 
£A new excise BUS OA WE pin | (Ilustrated brochure on the ICS method, and your 0 I | 
ciples of success that lets you evaluate | X i 
yourself and your future in an entirely | Name E Age ۱ 
different way! | mt Late Mr., Mrs., or Miss) 1 
2. Complete catalog outlining job oppor- ۱ 5ھ‎ - i 
tunities and outlook in your field of interest. | City State Zip code j 
3. illustrated brochure which demon- pau | D M 
strates the success-proved ICS method of i Occupation — Working hours__A.M. to —P.M. | 
spare-time study. | Employed by. 


Special ICS booklets for women Convenient Payment Plans 


Lic کے سے ا‎ Ee RUP e e eee Ee ma rca Gl 


Accredited Member, National Home Study Council 
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PS Readers 
Talk Back 


Lighting up the dark side of “progress” 

“Light and Your Health" [Feb.] says 
“There may yet be hope for humans who 
live like goldfish, behind glass." There had 


better be. Only through articles such as 
this will people be made to realize what 
they are creating for themselves and their 
heirs with their incubator way of life. It is 
estimated that the life span can very well be 
doubled if we would take full advantage of 
the technical resources currently available 
and demand that these environmental bene- 
fits be incorporated, rather than be just 
items for conjecture. Our society needs 
all the help it can get. Please continue to 
inform your readers of the practical appli- 
cations of better living through improved 
technology. 

RICHARD D. WALKER, Durango, Colo. 


Differing with Smokey's advice 


Before James W. Hitch invests in shocks 
and tires to correct a diving problem he 
asked Smokey about [“Say Smokey—” Feb.] 
he should go to a well-equipped alignment 
shop and have a few minor checks made. 
His 1967 Pontiac has an excellent suspen- 
sion with good handling qualities. I’m sure 
his problem stems from maladjustments in 
the car, not lack of exotic shocks and tires. 

LYNN E. TRUESDELL, Watertown, N.Y. 


... You do not adjust the air on a carb, 
as Smokey tells Edgar L. Geary [Feb.]. 
You may adjust choke, float level, and 
linkage, but not the air. The idle jets con- 
trol only the gasoline flow. The air is con- 
trolled by the size of the venturi and is 
fixed by that. 

STANLEY R. PETERSON, Cloquet, Minn. 


Smokey explains: "I was thinking of the 
wrong type of carburetor, where the idle- 
adjustment screw controls the size of the air 
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bleed, giving a richer mixture as you screw 
it in. The Ford carburetor idle screw adjusts 
fuel flow, as you say. The trouble with Mr. 
Geary's is probably that the throttle plate is 
ioo long or too low, and closing off normal 
air admission at idle." 


A better way than CATV 


I suppose CATV [*CATV: A Perfect Pic- 
ture—and More Channels, Too,” Jan.] is all 
right for those who lack initiative and are 
willing to pay a monthly fee. For myself, I 
invested in a $120 antenna rig with rotor 
and I can't say I'm sorry. My TV set is 
able to pick up four more stations than the 
local CATV system is offering. Of course, 
about half the signals received from the 
distant stations are Grade B quality, so I 
took the opportunity afforded when the lo- 
cal CATV outfit offered a free demonstration 
of the better picture quality they can supply. 
After six months, I'm still waiting. Perhaps 
the demonstrator drove up, took one look at 
the majestic rig on my roof, and decided I 
didn't need his services. 

BRUCE GAUNTT, Belmont, Calif. 


New uses for Hydron 


I enjoyed *Hydron: New Miracle Plastic 
with a Myriad of Uses" [Feb.]. I could ap- 
preciate a material like this since I wear 
contact lenses. Hydron's nonfogging prop- 
erties could also be used for glasses that fog 


CY Y 
ادے رع ے‎ 


Fs 


up after coming in from the cold. I would 
even like to see 1t used in a bubble shield 
that would not fog up while riding my cycle 
in cold weather. 

DEAN Woops, Medford, Ore. 


PS car-testing questioned 

I've been wondering if GM pays your auto- 
mobile editors to promote their cars. If 
Norbye and Dunne tested a Chevy II against 
a Rolls-Royce they would swear the Chevy 
was the best car. 


A. CRIN, Alamogordo, N.M. 


. . . After reading the Norbye/Dunne 
report on the 1969 sporty cars [ “Just How 
Sporty Are This Year's Sporty Cars?" Jan.] 


Continued 


In college, take the step that puts you out in front. 
Take Army ROTC. Gives you a running start on 
whatever you decide to do. In the Army. Or 


in a civilian career. 


Why? Simply because ROTC is a course in i 
leadership. Broadens judgment. Builds ac- 1 
ceptance for responsibility and develops ma- 
turity. You learn to motivate others, take 
charge of situations. When you graduate, H 


you can fulfill your military obligation as an 
officer. You've taken command of your future 
. . . before someone else does it for you. 


Maybe you won't care fo make 


career. Even so, you'll still come out ahead. With 
ROTC training and the leadership and management 
experience you have as an Army officer, yov'll be able 
to offer assets many employers pay extra fo get. And 
it all starts with that first day in Army ROTC. 


Take command of your future . . 


the Army your 


. take Army ROTC. 
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Revelation hasnt 
changed since Uncle 
Ced flew with the 

Lafayette Escadrille 


23 و‎ mom 


Revelation's not 
made of sugar 
and spice, boys. 
Just tobacco: 

5 great tobaccos. 
Revelation's for 
the experienced 
pipe smoker. 


A quality product of Philip Morris U.S.A, 
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PS Readers Talk Back 
[Continued] 

I say they are wrong on the Camaro. The 
seats aren’t as bad as they say. It just takes 
time to adjust yourself to sitting in them. 
The gauges are clear and easily visible. I 
experience no fading in the disk brakes on 
my Camaro. 

Instead of your editors testing cars for 
only a few days, a fairer test would be an 
opinion poll made by owners of a specific 
car. This would bring out points overlooked 
by your editors. 

JOHN A. AMBROZIC JR., Pittsburgh, Pa. 


Our test program goes beyond the opinion 
stage: It is made up of a series of precisely 
defined performance tests under closely con- 
trolled conditions. Our editors are better 
qualified to make comparisons and draw 
conclusions than the owners of any one car 
in a group. 


Finds limited use for this catamaran 


Buddy Ebsen's cat [^New Breed of Rac- 
ing Catamaran,’ Feb.| looks nice, but 500- 


* 


foot sail and 19-foot draft! Whoa! Just the 
thing for a tall man and lots of room for sup- 
plies. Not so good for island hopping. 

Ray Hussey, Palmetto, Fla. 


You’re so right. We mixed up inches 
with feet. Buddy Ebsen’s Polynesian Con- 
cept has a draft of 19 inches. 


Aid in picking the right boat 
I would like to say thanks for your fine 
article “Pick the Best Boat for Your Wants 
and Your Waters” [Feb.]. I found it an in- 
valuable help in selecting the perfect fish- 

ing craft for my purposes. 
'TREY EISEL, Huntington, W. Va. 


Want to get something off your chest? 
Write “Readers Talk Back," POPULAR SCIENCE, 
355 Lexington Ave., New York, N.Y. 10017. 


TOM McCAHILL SAYS: 


5 T = ا یی ہا ایی و ہپ‎ 
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Repair Field" 


Those electrical gadgets you have around your 
house are great on convenience, but if you're like 
a lot of do-it-tomorrow Johnnies, you don't know 
where to turn when one breaks down. So you 
call one of the busy Appliance Servicemen in 
your town, then drink instant until that fancy 
automatic coffee pot is perking again. 


People have so many electrical appliances, it's no 
wonder Appliance Repairmen are busy as a bear 
in a bee nest. Count yours. The average home has 
at least a dozen, maybe more. There are better 
than 800 million appliances in the U.S.A. right 
now. No wonder the man who knows how to 
service appliances properly is pocketing $4 to 
$6 an hour, for as many hours as he cares to 
work! 


If you're interested in making money (and who 
isn't), here is a job field crying for good men. And 
its no sweat at all to get the training you need. 
Thousands have trained with National Radio In- 
stitute's Appliance Division. NRI has a great, low- 
cost home-study program covering every type of 
Appliance repair in detail. You study at home, 
in your spare time, learning through actual prac- 
tice how to fix home, commercial and farm ap- 
pliances. And not just the little stuff, either. Be- 
sides cantankerous coffee pots and toasters, you 
can learn how to repair air conditioners, refriger- 
ation equipment, even small gasoline engines— 
and that's where the big bucks are, in the major 
appliances you'll fix. 


NRI is one of the biggest and best schools in the 
home-study field. They have this Appliance Ser- 
vicing course worked out to the most nit-picking 
detail. Yet, you'll be amazed at how little it costs. 
You even get a 25-buck professional Appliance 
Tester without extra cost. With your Tester and 
a few basic tools you probably have in your house, 
you'll be doing repair work long before you 
finish the course. And you can work anywhere— 


3939 Wisconsin Avenue, Washington, D. C. 20016 


will call. 


L| 


Accredited Member National Home Study Council. 


Name درز ررر رجا ا ا اور رر رز رج رج رزگ ز رد رڈ رز ر ہز پیل زیورپ‎ WEFVEBR"TPEPFISBSIRIPFRPüSsASTPEELGgNASSEBEEARPARZSPSEABARÀS Bütrssbas EN LI ba 


LA ERES a QUE ae 


in a corner of your basement, in the garage, even 
on the kitchen table. 


NRI has been in home-study education since 1914. 
Experienced, well-trained instructors on the staff 
of 150 in Washington, D. C., give you all the per- 
sonal attention a man could ask. You don't even 
need a high school diploma. Take it from Uncle 
Tom ... this can be one of the easiest and most 
rewarding businesses you'll find today, either 
full-time or in spare hours. As a matter of fact, 
knowing how to service Electrical Appliances 
can pay off even if you don’t want to strike out 
on your own. That coffee pot on the fritz probably 
needed ten minutes of a repairman’s time to be 
perking again like the mudpots in Yellowstone 
Park. You can do it yourself with the training 
NRI gives you. And if you're thinking about So- 
cial Security years, this is a great way to pick 
up some money and keep yourself busy at the 
same time. 


There’s nothing to lose except a postage stamp 
and the energy it takes to walk to the mailbox. 
What you'll get for your efforts is the newest NRI 
Appliance Servicing catalog. Nobody is going to 
ring your doorbell to pressure you into signing 
an enrollment blank. NRI doesn’t employ sales- 
men. 


Do yourself a favor and mail the coupon now— 
before you turn this page. 


mLLIL eee NM M NM "HH uu d NM BM D D ee B HB لاک‎ 
NATIONAL RADIO INSTITUTE, APPLIANCE DIVISION | 


601-049 


OK—I want to see for myself. Send me the free book on Professional Appliance Servicing. No salesman 
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We double dare you. 


showing the snooty jetty set a tall white wake is only one way you get ahead in a hurry 
with twin OMC Stern Drives. Whether you're hightailing it out in front of the pack or just 
sauntering up the coast, your boat can't help but be the sweetheart of her port. Still, 
power and performance is only one standard excitement feature built into every 
economy-minded OMC Stern Drive. On top of it all you get 10? higher power tilt, 15? 
greater maneuverability, electric power shift and exclusive OMC 

rubber-cushioned engine cradle—all at no extra cost. All 

protected by famous OMC corrosion resistance, too, 

and by the industry's only full 2-year warranty.* See 

your boat dealer. Or send for the 1969 OMC 
Power Catalog, yours free from Outboard 
Marine Corporation, Galesburg, lllinois. 


EET 


| drive with a 2-year warranty 
IH purchase, OMC Stern Drive will replace to the original purchaser of an OMC Stern Drive any part 
which uponanspection proves to have failed in normal use due to faulty material or workmanship. 


T T 
J 


Send for it today. 


eee a 


FREE! | 
New Travel 
Guide to 


96 pages. 


Road map. 


890 resorts and 


attractions. 


Mail coupon to the New York State 
Department of Commerce ''Vacationlands'' 
Distribution Center at address shown. 


VACATIONLANDS | 249 
P.O. Box 490, Latham, N. Y. 12110 

Gentlemen: Please send me my free, 96-page, 
full-color ''Vacationlands'" guide to New York 
State, listing attractions, visiting hours, admis- 
sion prices (if any), etc. 

NAME- 

ADDRESS 

CITY 

STATE ZIP 
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New York State. 


204 color photos. 


 ————————  " 
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Wood Staining and 
Finishing Made Easy 


No. 1 Staining & Finishing Unfinished Wood 
No. 2 Creating Decorator Colors for Wood 
No. 3 Clear Natural Finishing of Wood 

No. 4 Restaining & Refinishing Wood 


Select the systems and products at your dealer's. Deft systems 
are simple to use for beautiful results. 
Write for folders, listing the ones you want and enclose a self- 


| addressed stamped envelope. 


the wood finish people 
612 Maple Avenue, Torrance, California 90503 


di TECHNICAL INSTITUTE, INC. 
TRADES (fg ==) 
و‎ THAT PAY ~ =~ 


Become Successful as 
Thousands of Others! 


DIESEL TRUCK DRIVER* 
WELDING: GAS, ARC, HELIARC* 
AUTOMOTIVE SPECIALISTS* 
BODY AND FENDER 
MACHINIST—TOOL AND DIE 
DIESEL SPECIALIST" 
REFRIGERATION - AIR 
CONDITIONING* 

HEAVY EQUIPMENT 

OPERATOR OR MECHANIC* ۱ 
2 YEAR AUTOMOTIVE & یہ‎ 1968 
DIESEL TECHNOLOGY 


*Courses also Available in Home Pre Training 
VETERAN APPROVED 


2233 SO. MICHIGAN AVENUE 
CHICAGO, ILLINOIS 60616 


GREER TECHNICAL INSTITUTE, INC. O PRE TRAINING - 
2233 SO. MICHIGAN AVENUE [] RESIDENTIAL | 
CHICAGO, ILLINOIS 60616 [] VETERAN 


Gentlemen: Please send more information about above trades. 
Dojo ey | 


Now...for the first time...a brand-new service that 
offers you stereo tape cartridges—at great savings! 


ا 


7114. Also: By The Time | Get To 


Heart, April Again, etc. 


7115. Plus: Calor My 
World, My Love, Call 
Me, Two Rivers, etc. 


ii — ۴ 
CHAM MA E 


6897. Also: People; 
The Good The Bad And 
The Ugly; 11 in all 


(IRON BUTTERFLY | 


7035. Also: Are You 
Happy, Termination, 
My Mirage, etc. 


DIANA ROSS, 
& THE 
SUPREMES | 


Pius 
Forever 
me Today 


6449. Also: Up, Up 
And Away: Ode To 
Billie Joe; etc. 


6843. 


Phoenix, Honey, Welcome To My 


MIKE BLOOMFIELD 
AL KOOPER 


STEVE STILLS | 


SUPER SESSION 
[cour mma) 


Incl udes: 
Man's Temptation, 
Harvey's Tune, etc. 


B Rosen WILLIAMS 
ONLY FOR وت‎ 


LOVERS 
PLUS: 
Theme for 


| ELVIRA” Ê 


"MORE N 


7249. Also: Up, Up 


And Away; Talk To The 
Animals; 11 in all 


Plays Favorite | 
American Classics 
GERSHWIN: 
Rhapsody in Biue 


An American in Paris A 


GROFÉ. Grand |. 


5238-5238, TU 
Pack Tape (Counts 
As Two Selections) 


| Country & Western 


STAR TRACK, Val. 6 
JOHNNY CASH 
RAY PRICE 
JIMMY DEAN 
FLATT & SCRUGGS 


6718. Includes: Fol- 


som Prison Blues, Ode 
To Billie Joe, 12 in all 


-" 7045. peranga sings the title hit; 2 


| from "The Graduate," 
At The Zoo, Old Friends, etc. 


7 GARFUNKEL 


plus Light My Fire, Little Green 
Apples, Turn Around Look At Me, 
etc. 


“GARY PUCKETT 
| UNION GAP zs 


la corvtenia ۶ 


7029. Plus: I'm Just 


A Man, lf The Day 
Would Come, 11 in all 


BIG BROTHER & THE 


HOLDING COMPANY || 


featuring JANIS ۷ 


CHEAP THRILLS 


6876. Includes: Ball 
And Chain, ۰ 


time, etc. 


FOLS OM g 
PRISON 
Jackson 


15 MORE 


مشش سح شش 
COLI ALA |‏ 


6415. Folsom Prison 


Blues, The Long Black 
Veil, The Wall ,etc. 


TWIN- 
PACKS 


Twice the 
music—yet 
each counts 
as one 
selection 


©1969 CBS Direct Marketing Services SC-70/ 569 


| FRANK SINATRA'S | 


GREATEST HITS 
"am Slrangers in 

the Might 

a Somethin 


6898 ۸ 
It Was A Very Good 
Year, 12 in all 


JUDY / 
COLLINS | Wild! lowers 
Michael from 


6140. Plus: Alba- 
tross, Sisters Of 
Mercy, Sky Fell, ete 


6558. Plus: Love Is 
Blue; Windy; Up, Up 


And Away; etc. 


Andre Kostelanetz 
and His Orchestra 


6237. Plus: [m Ebb 
Walk On The 
wild Side, 26 in al! 


Tide, 


Includes Mrs. 


| GRADUATE 
Tongi Pertormed by 
Simon & 
Garfunkel 


Robinson 


Fakin” It, 


ARETHA FRANKU N : 
Aretha Now 


1 Say a Laie Payer Think 
[ATLANTIC] ga MORE 


7051. me You Send 
Me, A Change, | Take 
What | Want, etc. 


(SOUNDTRACK) 


THE 


6313. "Like the mov- 
ie, a hit album'' 
—Billboard Magazine 


6964. Cry Me A River, 
People, Second Hand 
Rose, many more 


THE JIMI HENDRIX 
EXPERIENCE 


7179. Also: VooDoo, 


Chile, Rainy Day, 
Dream Away, 16 in all 


As your introduction, choose 


:ANYS3 


8-TRACK CARTRIDGES 


$ 


FOR 
ONLY 


595 


if you join now, and agree to purchase as few as 
four additional cartridges during the coming year, 


from the hundreds to be offered 


YES, IT'S TRUE! You may have any 3 of the best-selling 
8-track cartridges shown here — ALL 3 for only $5.95! 
That's the fabulous bargain the brand-new Columbia 
Stereo Tape Cartridge Service is offering new members 
who join and agree to purchase as few as four addi- 
tional selections in the coming year. 


FREE SUBSCRIPTION TO CARTRIDGE BUYING GUIDE. 
You'll have no problem selecting four more cartridges 
because the Service offers you so many cartridges to 
choose from... all described in the monthly Buying 
Guide which you will receive free! You'll find hit 8-track 
cartridges from every field of music — the best sellers 
from many different labels! You may accept the regular 
monthly selection . . . or any of the other cartridges 
offered ... or take no cartridge at all that month. 


YOUR OWN CHARGE ACCOUNT! Upon enrollment, the 
Service will open a charge account in your name, You 
pay for your cartridges only after you ve received them 
— and are enjoying them. They will be mailed and 
billed to you at the regular Service price of $6.95 (Clas- 
sical, occasional Original Cast and special cartridges 
somewhat higher), plus a mailing and handling charge. 


YOU GET FREE CARTRIDGES! Once you've completed your 
enrollment agreement, you'll get a cartridge of your 
choice FREE for every two cartridges you buy! That's 
like getting a 334% discount on all the 8-track car- 
tridges you want . . . for as long as you want! 


COLUMBIA STEREO TAPE 
CARTRIDGE SERVICE 


Terre Haute, Indiana 


NO MONEY—JUST MAIL COUPON 


Columbia Stereo Tape Cartridge Service 
Terre Haute, Indiana 47808 


Please enroll me as a member of the Service. I've in- 
dicated below the three cartridges I wish to recelve 
for $5.95, plus postage and handling. I agree to pur- 
chase four more selections during the coming year at 
regular Service price, and I may cancel my member- 
ship any time thereafter. If I continue, I am to re- 
ceive an 8-track cartridge of my choice FREE for 
every two additional selections I accept. 


SEND ME THESE 3 CARTRIDGES (fill in numbers below) 


Name 
(Please print) 


Address 


First Name Initial Last Name 


City 


State —X i ۱ 
424-5/1 C 


APRIL 1969 | 15 


سا 


= 


16 | POPULAR SCIENCE 


FORMULA 


"ACING MOTORA Oii 


TM xus ; Ta ve 


aul, Brian...and friend. 


A new motor oil, six top racing drivers and some of the worlds 
est racing cars. 

Those were the basic ingredients in Gulfs program for testing 
lforide® Formula G. 

For over two years, in cars running at least 50% hotter and faster 
n any passenger car could run, Formula G never once caused 
brication problem. 

Last year it rode with the winners of the World Manufacturer's 
ampionship at Le Mans and the Canadian American Challenge 
o Series. 

Now you can get this same oil at any Gulf service station. 

You can drive it as hard as you want 
1e most powerful engine Detroit 
s under a hood. 

It's the best protection against wear 
l overheating you can buy. 

Ask Hulme, McLaren, Ickx, Hobbs, 
vkins, Redman or your Gulf dealer 
ut it. GULF OIL COMPANY-U.S. 
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“Say, Smokey-" 


A clinic on cars by America’s 


most famous mechanic 


Each month in PoPuLAR SciENCE Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Ask Smokey. You'll find the address at 
the end of the column. Please print your name 


and address. 


*? 9 9 تع و‎ Ó GOD OB GO GO O GO GO O à GO B G B GO OP OG OS à $9 جج‎ O B OG GO T? O عق‎ O9 €? €? ٌ P5 9 GO à 8 GQ O 9 à ة‎ OG 9 O9 à ٭‎ 58 DO O5 GD 5» c? 


"I own a VW fastback and would like to 
improve its handling. Is it necessary to in- 
stall radial tires in sets of four—since the 
conventional tires in front have very little 
lateral sway?” 

LIN JOHNSON, Boulder, Colo. 


Stick to Volkswagen recommendations on 
radials in size, type, and pressure. Mileage 
will be some better. Handling won't improve 
much, since lateral instability is not just a 
tire problem—it goes much deeper. About 
reshoeing the rear only—don’t. Buy four 
radials or none. 


“My 1968 Cadillac Fleetwood gives me a 
vibration from speeds of 0 to 45; it seems 
more apparent on asphalt than on concrete 
roads. The dealer has given up after re- 
placing shocks. bearings, drive shaft, and 
rear axle. New, round tires gave no help." 

MICHAEL R. DATTERO, Mount Vernon, N.Y. 


If this vibration occurs only on accelera- 
tion, it could be a drive-line problem. If it 
occurs at 50 and above in normal cruise, it 
can also be tires. Since your letter suggests 
it occurs only on acceleration, then it can be 
anywhere from the air conditioner on back, 
including motor mounts, transmission, drive 
shaft and its components, rear housing, and 
related arms and bushings. Cadillac is verv 
fussy about this sort of thing, so why don't 
you write “Uncle Bob" at the factory (2860 
Clark Ave., Detroit) for a sure cure. 


^When we got our Toyota Crown 6, we 
were told to expect gas mileage between 
21-24 m.p.g., depending on how we drove. 
After 2,000 miles, it is down to 18.7 with 
ethyl, and the timing is on the factory-sug- 
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gested mark of 10 degrees before TDC. The 
car performs well for 115 hp., but the gas| 
mileage is pretty disappointing when a 230- 
hp. Fury gives me 16 honest miles at free- 
way speeds using regular gas. My driving | 
habits are the same. Otherwise the Toyota 
seems perfect. Any hope via twin exhausts. 
which could easily be fitted as the manifold 
has double leads?" 

T. E. CARNEY, Fremont, Calif. 


I believe a good tune-up would help, but 
a Sun exhaust analyzer will show whether 
it needs it. It could be that your driving 
habits are such that the fuel demand is on 
maximum all the time. If you go to speed 
limits rapidly with a heavily loaded car, your 
gas mileage will be poor. About the twin 
exhausts—sure you may be able to improve 
things somewhat with improvisation, but I'm 
afraid that road could soon lead to making 
your bargain an expensive mistake. 


“I want a GMC V-6 engine for a 34-ton 
pickup, either two-wheel or four-wheel drive. 
Local mechanics are either very strong for 
it, or against it. Would you comment on the 
engine as to reliability and long life?" 

HAROLD SMITH, Palmdale, Calif. 


I don't think anybody could say I'm prej- 
udiced as a GMC dealer, since I'm just as 
negative about some other of their products 
as I am positive for the V-6. Actually I 
think the V-6 is the best engine in the world 
for reliability and long life. 


"There's a howl from the rear end of my 
1967 Plymouth that has me and the dealer 
buffaloed. It comes on at 35 and drops off 
at 40 m.p.h. and the first guess was a bad 

Continued 


Go where 
standard 
width tires 
fear to tread. 


Firestone 
Wide Oval 
| truck tires. 
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Wide Oval truck tires blaze new trails into the 
backwoods. Carry campers over ground where 
narrow tires bog down. 

Up front, the Transport Wide Oval tire. Wide 
tread carries your camper through mush, gives 
a smooth, stable ride on the road. Out back, the 
Town & Country Wide Oval tire. Rugged tread 
takes hold. Gets you through. 

Wide Oval truck tires. Sold and serviced by 
60,000 Firestone Dealers and Stores nationwide. 


Transport Wide CO Oval, Town & Country Wide © Oval— 
Firestone TMs. Transport? Town & Country E 


The Town & 
Country Wide 
Oval truck tire— 
the drive-wheel 
tire for all-sea- 
| son traction. 


The Transport EP 
Wide Oval truck | 
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Dunk an unopened Kentucky Club pouch 
into a tank full of water and what happens? 
Nothing. Absolutely nothing. Because the 
pouch is sealed! Water can’t seep in. So 
obviously air can't get in, either. And fresh- 
ness can't leak out. Now you know how we 
can guarantee you fresh tobacco: 4896 
fresher than any brand in ordinary pouches. 
Because we're the only ones who seal a 
pouch. Try a free package of ours and see 
for yourself. Just send us the coupon and 
an empty pouch of what you're now smoking 
(any brand but ours). We think you'll agree 
your taste never had it so fresh. 


EE FREE OFFER TO PIPE SMOKERS — 
| Mail to: Fresh Tobacco, Box C 
Wheeling, W. Va. 26003 


Gentlemen: Here's my ordinary pouch. Now 
I'd like to try a full-sized package with that 
sealed-in freshness you promised me. 


Name. 


Address 
City 


Sile LA incidi 75 


Offer good in U.S.A. only. Sorry, only one to a customer. 
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“Say, Smokey—”’ 
[Continued] 

rear-axle bearing. No good. The next guess 
was a bad ring gear, pinion, and bearings. 
Likewise negative. Another dealer said bad 
pinion bearings, so I replaced them—with 
little result except that the howl comes in 
when the car goes into drive and goes out at 
45. I have now been told that this is a fault 
of the latest models. What’s the score?” 

CLIFFORD W. VAN Horn, Topeka, Kans. 


The howl is not “part of the package.” 
Most rear ends have some noise in them, 
but it is covered up with lots of sound dead- 


| eners and carpets. The Plymouth has unit- 


body construction, which means all sounds 
travel through it like on a tight drumhead. 
Get the car to a good mechanic, have him 
make sure it is set up by the numbers, put 
the right grease in, and forget it. If you are 
still unhappy, throw more carpets in the 
back, and the noise won’t disturb you. 


“My '68 Chevelle has the L-79, 325-hp. 
engine. I want to get more horsepower by 
installing a cam, Holley carb, Hi- Riser mani- 
fold and a set of headers. The problem: 
What combination to use?" 

MILES RAMSEY, Yakima, Wash. 


You'll find everything you need, except 
the headers, at your Chevrolet dealer's un- 
der L-88 options. But follow the L-88 in- 
structions to the letter. Nobody is going to 
out-engineer Chevrolet on the 427—for 
awhile, at least. Get the headers from Jerry 
Stahl, 325 N. Queen St., York, Pa. 17403. 


"I pull a 15-foot trailer, weight about 
1,600 pounds, with my 1968 Pontiac Bonne- 
ville. Upon return from our last vacation of 
about 3,500 miles I noticed that the right-rear 
tire was badly worn, from the outer tread to 
the center. The left side was unworn." 

L. J. HERTZ, Armour, S. Dak. 


Get that rear axle realigned—it is bent or 
out of position. Also see if your trailer is 
tracking straight. If you don't want this to 
happen again, have the axle housing rein- 
forced. Or you might check with Pontiac to 
see if they don't have a heavy-duty axle 
housing for that model. 


“In cold weather, at or below 40 degrees. 
my '68 Renault R-10 has trouble getting 
started, and then won't keep running. It 
runs for about three seconds; then I have to 
try again. After about four tries it will keep 
going. Even in warm weather it doesn’t 
crank as it should. A Renault representative 
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{he razor 
in the year ^ 000. 


It lf probably make its own 
lather and automatically change 
angles. k 

It may compute your shave, 
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They don't pull or nick or scrape. They 
just follow your face. Closely and 
comfortably. 

In fact, the new Norelco was 


vacuum up your whiskers, and pos- tested in an independent lab. And 


sibly spray on your favorite after- 
shave lotion. 

But even with all these im- 
provements, the most important thing 
about the razor can't change. 

The blade. 

It'll still be straight. 

And your face will still be 
round. 

Norelco shaves the way your 
face is shaped. Its round floating 
heads go in where your face goes in, 
and out where your face goes out. 


found to shave as close or closer than 


am. 


a blade in 2 out of 3 
any blade. But a le 
steel blade.) 

It has a hidden pop-out side- 
burn trimmer that lets you see what 
you're trimming, and push-button 
cleaning. It also comes in a recharge- 
able model that gives you almost twice 
as many shaves per charge as any 
other rechargeable. 

A few years ago you might 
have tried an electric shaver and been 
disappointed. 

But that was a few years ago. 

Today we're shaving like it's 
the year 2000. Now. 


Morelo 


you can’t get anycloser. 


shaves. (Not just 
ading stainless 


©1969 North American Philips Corporation, 100 East ‘42nd Street, New York, N.Y. 10017. 
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Shopping means stop-and-go 
driving. And that can take your 
engine apart. Change to the 
100% Pure Pennsylvania Oil 
fortified to keep grit out of 
your engine—when the 
stopping and going gets 
rough. Buy your oil the way 
you bought your car. Carefully. 
Wolf's Head Oil Refining Co., 
Oil City, Pa. 16301. 


the uncommon motor oil 


Exceeds car makers 
warranty requirements. 
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“Say, Smokey —" 
[Continued] 
changed the carburetor, with no improve 
ment. The battery is up in front; could th 
long cable be robbing it? I need help." 
Tony CYKkES, Cleveland, Ohic 


There are many things you can check, an 
do;-but I think your cheapest way out wouli 
bé to install an engine heater. If you insi 
on going further: The problem is lack 
good fuel distribution and vaporization, com 
pounded by low crank r.p.m. with low vol 
age at the time of a cold start. 


“What percentage of horsepower is lo 
when exhaust back pressures build up t 
three, six. and nine pounds on an averag 
engine? For proper operation is any bac 
pressure required? [ve never found an 
specs on this in any factory or other books 
they just say, 'Check for restricted exhaust. 
I tapped in between the heat-riser valve anc 
engine on my 318 Chrysler. At 70 m.p.h 
back pressure hit 2.5 pounds and held; at 8. 
it went up to four and held. Hitting passin 
gear at 60 m.p.h. it went up to 12 pound 
and held at 10. Looks to me like a lot o 
horses are being smothered out because the 
can’t exhale.” 

BILL WROTEN, Baton Rouge, La 


Remember this about any standard pas 
senger-car engine: It has to start and ru 
hot and cold, fast and slow, operate at lo 
and high altitudes, accelerate fast and sti 
be driven by little old ladies and wild youn 
Indians. And yet the public demands tha 
it give good mileage. That is a highly tech 
nical area that receives a lot of attentio 
from automotive engineers.  High-perfor 
mance engines have much less back pres 
sure, but they don't drive too well, either. 


“I recently bought a 1959 military Jeep 
It has the waterproofed 24-volt system. 
„Could you tell me how or where I could fina 
information on switching to conventional 
ignition and a 12-volt system?" 

BRAD HOLDEN, Ferndale, Wash. 


Well—you start at the battery, changing 
to 12 volt. Then comes the coil, condenser, 
generator, voltage regulator, starter motor— 
all light bulbs. But I'd leave it as it is. 
You'll gain nothing, and actually lose a lit- 
tle. You'll get a big bill and big headache. 


Got a question on autos? Send it to: 

“Say, Smokey —"' POPULAR SCIENCE 

355 Lexington Ave., New York, N.Y. 10017. 
Not every question may be used. Questions cannot 
be answered by individual letters. 
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You never pull, shift or lif! to start, drive & operate the 
new 14 HP automatic GT-14. Mows 1356 sa. Il. of lawn a minute! 
Shown with 48" mower & roller. 


BUY ONE FOR THE FUN OF IT. 


How sweet it is to wheel it around and discover: Wheel Horse makes 
time for mowing, gardening and the good things in life. Really. You mow, 
dig, smooth or haul effortlessly, quickly with the 14-horse GT-14. Power 
features do the work while you enjoy the ride. It's fully automatic: Elec- 
tric start, automatic drive, hydraulic lift. Headlights and cigar lighter 
too! Check our power lineup: 12 tractors, 7 to 14 HP. 6 automatics. 42 all- 
year attachments. Wheel one around now. Time is of the essence. 


í O Wheel FOE. TRACTORS / SNOW THROWERS / MOWERS 


IOF COURSE) 


APRIL 1969 


23 


` I am printing my message in a maga- 
zine. It may come to the attention of 
thousands of eyes. But of all those 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what I am writing may be 
intended for you—may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to levels of inde- 
pendence beyond the dreams of avarice. 

Don’t misunderstand me. There is 
no mysticism in this. I am not speak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
success without effort on your part. 
That sort of talk is rubbish! And any- 
one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope vou are. 

I hope you are the kind of man—if 
you have read this far—who knows 
that anvthing worthwhile has to be 
earned! I hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may be 
readv to take the next step in the 
development of your karma—you may 
be ready to learn and use the secret I 
have to impart. 


| Have All The Money ۱ Need 


In my own life I have gone bevond the need 
of money. I have it. I have gone bevond 
the need of gain. I have two businesses that 
pay me an income well above any amount 
I have need for. And, in addition, I have 
the satisfaction—the deep satisfaction—of 
knowing that I have put more than three 
hundred other men in businesses of their 
own. Since I have no need for monev, the 
greatest satisfaction I get from life is shar- 
ing my secret of personal independence 
with others—seeing them achieve the same 
heights of happiness that have come into 
mv own life. 

Please don't misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never seen a man 
who was worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
spected who did not sacrifice something to 
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l'd like to give this to 
my fellow men... 


while I am still able to help! 


I was young once, as you may be — 
today I am older. Not too old to enjoy 
the fruits of my work, but older in the 
sense of being wiser. And once I was 
poor, desperately poor. Today almost 
any man can stretch his income to 
make ends meet, Today, there are few 
who hunger for bread and shelter. But 
in my youth I knew the pinch of pov- 
erty ; the emptiness of hunger; the cold 
stare of the creditor who would not take 
excuses for money. Today, all that is 
past. And behind my city house, my 


summer home, my Cadillacs, my win- 
ter-long vacations and my sense of 
independence—behind all the wealth of 
cash and deep inner satisfaction that 
I enjoy —there is one simple secret. It 
is this secret that I would like to impart 
to you. If you are satisfied with a hum- 
drum life of service to another master, 
turn this page now—read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you, 


By Victor B. Mason 


gain his position. And, unless you are will- 
ing to make at least half the effort, I'm not 
interested in giving you a "leg up" to the 
achievement of your goal. Frankly, I'm 
going to charge you something for the 
secret I give you. Not a lot—but enough to 
make me believe that you are a little above 
the fellows who merely “wish” for success 
and are not willing to sacrifice something 
to get it. 


A Fascinating and Peculiar 
Business 


I have a business that is peculiar—one of 
my businesses. The unusual thing about it 
is that it is needed in every little community 
throughout this country. But it is a busi- 
ness that will never be invaded by the "big 
fellows." It has to be handled on a local 
basis. No giant octopus can ever gobble up 
the whole thing. No big combine is ever 
going to destroy it. It is essentially a “one 
man" business that can be operated with- 
out outside help. It is a business that is 
good summer and winter. It is a business 
that is growing each year. And, it is a busi- 
ness that can be started on an investment 
so small that it is within the reach of any- 
one who has a television set. But it has 
nothing to do with television. 

'This business has another peculiarity. It 
can be started at home in spare time. No 
risk to present job. No risk to present in- 
come. And no need to let anvone else know 
vou are "on your own." It can be run as a 
spare time business for extra money. Or, 
as it grows to the point where it is paying 
more than vour present salarv, it can be 
expanded into a full time business—over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-off, loss of job, depres- 
sions, or economic reverses. 


Are You Mechanically Inclined? 


While the operation of this business is 
partly automatic, it won't run itself. If you 
are to use it as a stepping stone to inde- 
pendence, you must be able to work with 
vour hands, use such tools as hammer and 
screw driver, and enjov getting into a pair 
of blue jeans and rolling up vour sleeves. 
But two hours a dav of manual work will 
keep vour "factory" running 24 hours turn- 
ing out a product that has a steady and 


ready sale in every community. A half 
dollar spent for raw materials can bring 
vou six dollars in cash—six times a day. 
In this message I'm not going to trv to 
tell you the entire storv. There is not 
enough space on this page. And, I am not 
going to ask vou to spend a penny now to 
learn the secret. I'll send vou all the in- 
formation, free. If you are interested in 
becoming independent, in becoming your 
own boss, in knowing the sweet fruits of 
success as I know them, send me your 
name. That's all. Just your name. I won't 
ask vou for a penny. I'll send you all the 
information about one of the most fascinat- 
ing businesses you can imagine. With these 
facts, vou will make your own investigation. 
You will check up on conditions in your 
neighborhood. You will weigh and analyze 
the whole proposition. Then, and then only, 
if vou decide to take the next step, I'll 
allow you to invest $15.00. And even then, 
if you decide that vour fifteen dollars has 
been badlv invested I'll return it to vou. 
Don't hesitate to send your name. I have no 
salesmen. I will merely write vou a long 
letter and send vou complete facts about 
the business I have found to be so success- 
ful. After that, vou make the decisions. 


Does Happiness Hang on Your 
Decision? 


Don't put this off. It may be a coincidence 
that vou are reading these words right now. 
Or, it may be a matter that is more deeply 
connected with your destiny than either of 
us can say. There is onlv one thing certain: 
If vou have read this far vou are interested 
in the kind of independence I enjoy. And if 
that is true, then vou must take the next 
step. No coupon on this advertisement. If 
vou don't think enough of vour future hap- 
piness and prosperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. But if you think there is a 
destiny that shapes men's lives, send your 
name now. What I send you mav convince 
»ou of the truth of this proverb. And what 
I send vou will not cost a penny, now or at 
anv other time, 


VICTOR B. MASON 
1512 Jarvis Ave., Suite M-3-DS 
CHICAGO, ILLINOIS 60626 


Join "THE TROUBLESHOOTERS” 


who get paid top salaries for keeping today’s electronic world running 


Suddenly the whole world is going electronic! And behind the microwave 
towers, push-button phones, computers, mobile radio, television equip- 
ment, guided missiles, etc., stand THE TROUBLESHOOTERS—the men ur- 
gently needed to inspect, install, and service these modern miracles. They 
enjoy their work, and get well paid for it. Here’s how you can join their 
privileged ranks—without having to quit your job or go to college to get 


the necessary training. 


UST THINK how much in demand 

you would be if you could prevent 
a TV station from going off the air 
by repairing a transmitter..:keep a 
whole assembly line moving by fixing 
automated production controls...pre- 
vent a bank, an airline, or your gov- 
ernment from making serious mis- 
takes by servicing a computer. 

Today, whole industries depend on 
electronics. When breakdowns or 
emergencies occur, someone has got 
to move in, take over, keep things 
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running. That calls for anew breed of 
technicians—The Troubleshooters. 
Because they prevent expensive 
mistakes or delays, they get top pay— 
and a title to match. At Xerox and 
Philco, they’re called Technical Rep- 
resentatives. At IBM they're Cus- 
tomer Engineers. In radio or TV, 
they’re the Broadcast Engineers. 
What do you need to break into 
the ranks of The Troubleshooters? 
You might think you need a college 
degree, but you don’t. What you need 
is know-how—the kind a good TV 
service technician has—only lots more. 


What You Need to Know 

As one of The Troubleshooters, you'll 
have to be ready to tackle a wide va- 
riety of electronic problems. You may 
not be able to dismantle what you're 
working on—you must be able to take 
it apart "in your head." You'll have 
to know enough electronics to under- 
stand the engineering specs, read the 
wiring diagrams, and calculate how 
the circuits should test at any point. 

Learning all this can be much sim- 
pler than you think. In fact, you can 
master it without setting foot in a 
classroom or giving up your job! 

For over 30 years, the Cleveland 
Institute of Electronics has special- 
ized in teaching electronics at home. 
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ee Name 


d n psu 


"Ia rr. : Address 


City. 
State 


Cleveland Institute of Electronics 
1776 E. 17th St., Cleveland, Ohio 44114 


Please send me without cost or obligation: 

1. Your 44-page book “How To Succeed In 
Electronics” describing the job opportuni- 
ties in electronics today, and how your 
courses can prepare me for them. 

2. Your book on “How To Get A Commercial 
FCC License." 


Occupation 
[ ] Check here for G.I. Bill information 


Accredited Member National Home Study Council 


We've developed special techniques 
that make learning' easy, even if 
you've had trouble studying before. 
Our AUTO-PROGRAMMED® lessons 
build your knowledge as easily and 
solidly as you’d build a brick wall— 
one brick at a time. And our instruc- 
tion is personal. Your teacher not 
only grades your work, he analyzes 
it to make sure you are thinking cor- 
rectly. And he returns it the same day 
received. 

Get FCC License or Money Back 
Two-way mobile work and many 
other types of troubleshooting call 
for a Government FCC License. 
Even if your work doesn't require a 
license, it’s a good idea to get one. It 
will be accepted anywhere as proof 
of good electronics training. 

The licensing exam is so tough 
that two out of three non-CIE men 
who take it fail. But 9 out of 10 CIE 
graduates pass. That's why we can 
offer this warranty. If you complete 
one of our license preparation 
courses, you will be able to get your 
FCC License—or your money back. 

Mail Card for 2 Free Books 
Want to know more? Mail bound-in 
postpaid card for our 44-page cata- 
log on CIE courses, and book on 
how to get an FCC License. If card 
Is missing, use coupon below. 


ENROLL UNDER NEW G.I. BILL 
All CIE courses are available un- 
der the new G.I. Bill. If you served 
on active duty since Jan. 31, 1955, 


or are in service now, check box 
in card for G.I. Bill information. 


` Cleveland Institute of Electronics 
1776 East 17th Street, Cleveland, Ohio 44114 


(Please Print) 


Zip 
Age 


—————————————: | 
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Last-minute news 
and notes to keep you 
up-to-date 


By W. STEVENSON BACON 


Moving across the desert for rigorous “hot” 
testing is NERVA XE-Prime, a nuclear 
rocket engine with 55,000 pounds of thrust. 
NERVA uses liquid hydrogen heated by a 
nuclear reactor. As hydrogen temperature 
changes from hundreds of degrees below 
zero to thousands of degrees above, it ex- 
pands rapidly to provide thrust. A NERVA 


upper stage on a Saturn V moon mission 
could increase the number of man-days on 
the moon by a factor of 100. It would also 
be ideal for interplanetary missions. De- 
veloped for the AEC and NASA by Aero- 
jet General, NERVA has an output of 1.100 
megawatts and is the predecessor of the five- 
times-more-powerful Phoebus 2. 


Now you can test your TV set to find out if 
it’s emitting excessive radiation [see “The 
Truth About X-Ray Hazards from Your 
TV Set,’ Apr. '68]. The new method uses 
an inexpensive dosimeter—a crystal of cal- 
cium fluoride doped with a manganese 
phosphor—which you stick to the screen of 
your set. You mail in the device, get back 
a report that rates the set as “satisfactory,” 
"marginal," or “excessive.” Maker of the 
dosimeter is Advanced Research Corp., 5100 
Wisconsin Ave, N.W. Washington, D.C. 
20016. 


Know what gas smells like so you can recog- 
nize a leak? One power company decided 
to educate its customers. They did it by 
means of a very modern technique: micro- 
encapsulation. The Dayton Power & Light 
Company sent out with its bills a square of 
paper. The customer was instructed to rub 
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a small blue area printed on it. Result? 
The pungent smell of gas—just one example 
of how liquids or gases can be packaged in 
microscopic capsules with a process de- 
veloped by National Cash Register Co. ‘The 
gas in this case was mercaptan—a chemical 
utilities feed into gas lines as a safety meas- 
ure for consumers. 


A jug of bacteria and spaghetti sauce may be 
man’s best friend in deep space. The prob- 
lem is to provide food and oxygen for long 
space flights (a two-year round-trip to 
Mars, for example). Algae and hydrogen 
bacteria in a small quantity of water might 
be the answer. The water is broken down 
into hydrogen and oxygen gases by elec- 
trolysis. Then the bacteria combine all of 
the hydrogen and all of the carbon dioxide 
exhaled by the astronauts—and give off wa- 
ter which is recycled through the system. 


Continued 


SEE MUSIC IN DAZZLING ACTION 


SION DRAMATICBREAKTHROUGH IN 
AUDIO-VISUAL ENJOYMENT 


Actually see favorite musical selections trans- 
lated into fantastic patterns of beautiful 
color—each individual note creating its own 
unique, twisting, radiating shape . . . each 
shape dancing and prancing, whirling and 
swirling in perfect time with the music. 
Attaches to stereo, radio, tape recorder. 
Send 25¢ for 16-page booklet. .0ى‎ 
No. 85,181N—Cabinet Model $99.50 FOB 
imc 71. 030N— =o Set . is ..45.00 Ppd. 


| MINIATURE WATER PUMP 


Wonderful for experiments, miniature water- 


falls, fountains, etc. Tiny (254" x 134") 
electric motor and pump ideal for hobby- 
ists, labs, schools. Pumps continuous flow 
of water at rate of one pint per minute at a 
12" head. With two ''D'' batteries in series, 
will pump up to 24" high. Runs 48 hours on 
battery. Works in 2 directions. Self-priming. 
oct m = 345N $2 25 dias 
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“FISH WITH A | MAGNET 
Go treasure hunting on the bottom! Great 
idea! Fascinating fun and sometimes tre- 


mendously profitable! Tie a line to this 
powerful, but lightweight Magnet—drop it 
overboard in bay, river, lake or ocean. 
Troll along the bottom—your ‘‘treasure’’ 
haul can be outboard motors, anchors, fish- 
ing tackle—all kinds of metal valuables. 
Specially designed horseshoe-shaped with 
3144" sq. gripping surface. Tremendous 


lifting power—over 150 lbs. on land, much 
more under water. 

No. 71,135N .. 
No. 71,134N .. 


-150 LB. PULL....$12.50 Ppd. 
. 75 LB. PULL... 6.50 Ppd. 


GRIND YOUR OWN MIRROR KITS - 
Featured in 4/68 Pop. Science Article: 
“Hugh Downs Tells How He 
Builds Telescopes for Fun” 

Kits contain fine annealed pyrex mirror 
blank, tool, abrasives, diagonal mirror and 
eyepiece lenses. Build instruments ranging 
in value from $75 to hundreds of dollars. 


PT" "ms I و ا‎ na 
70:004N.. 6"3,.::::3" 4" 3 .95 pod: 
0.005N.. 8"...... 1-7376 21.00 Ppd 
70,006N..10"...... 33" 34,25 E 

.,O07M. 1215" 21/8" 65.85 F.O.B 


TOP QUALITY LOW-COST STROBE 
Genuine electronic strobe creates psychedelic 
or old-time movie effects. For parties, ex- 
periments, for combos, night clubs, dances, 
exhibitions. Best party ice-breaker ever— 
"freezes'" the action and  ''unfreezes'' 
guests. Practical too—check action of moder- 
ate-speed machinery. Xenon lamp gives one 
million flashes, 614” diam, reflector. Uses 
reg. 110-120 V. A.C. current. Solid walnut 
cabinet, 915" x 955" x 4". 

Send for Bulletin 2 9875N— describes other 
new unique lighting effects. 

Na. 70,98906 Lue .$ 79.95 Ppd. 
No. 71, 041N MEGA STROBE.. .$149.95 Ppd. 


for Fun * Study + Profit 
from 
EDMUND SCIENTIFIC CO. 
300 Edscorp Building 
Barrington, N. J. 08007 


etree can 


“AMER. “MADE E OPAQUE PROJECTOR 
Projects illustrations up to 3" x 34%4"— 
enlarges them to 35" x 30" if screen is 61 
ft. from projector, larger pictures if screen 
is farther away. No film or negatives needed. 
Projects charts, diagrams, color or black- 
and-white, Operates on 115 volts A.C. cur- 
rent . . . 6 ft extension cord incl. Operates 
on 60 watt bulb, not incl. Size 12" x 8" x 
415" Wide. Weight 1 Ib. 2 ozs. 

Stock No, 70,199N ET ia = T 


GIANT WEATH ER BALLOONS 


"Balls of fun'' for kids, traffic stoppers for 
stores, terrific for amateur meteorologists. 
Create a neighborhood sensation. Great 
backyard fun. Exciting beach attraction. 
Amateur meteorologists use to measure cloud 
heights, wind speed, and temp. Made of 
heavy duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally available 
helium for high rise. 

Stock No. 60,568N (8' diam.)......$2.00 Ppd. 
Stock No. 60,632N (16' diam). ..$7.00 Ppd. 


` NEW! PROJECTION KALEIDOSCOPE 


A low-cost unit wMh easily interchanged 9” 
diam. liquid wheel, Projects brilliant color 
patterns which do not repeat. Specially 
designed wheel, 3” projection lens and Visual 
Special Effects Projector make it possible. 
Easily operated. Large screen image at short 
projection distance perfect for photo back- 


grounds, light shows, parties, dances, etc. 
Front or rear projection. Incl: 1 RPM 115V 
Motor, motor bracket, instructions. 

Stock No. 71,121N . .....$94.50 Postpaid 


SOLID MULTI-COLORED GLAS 
ACCESSORY WHEEL 
Stock No. 71,122N ..(9" Diam. ) $15. 00 Ppd. 


MODEL DIGITAL COMPUTER 
Solve problems, teach logic, play games, 
Adds, subtracts, multiplies, shifts, comple- 
ments, carries, memorizes, counts, com- 
pares sequences. Colored plastic parts easily 
assembled 12" x 3!5" x 434" Incl. step by 
step assembly diagrams. 32 page instruction 
book covering operation. Computer language 
(binary system) programming, problems and 
15 experiments. 
Stock No. 70,683N . ..$5.98 Ppd. 

IT'S HERE—BIG, NEW DIGICOMP 7 
1 No. 70, 90 e کوجسوہ‎ $16.00 Ppd. 


WOODEN SOLID PUZZLES 
Here's a fascinating assortment of 12 dif- 
ferent puzzles to provide hours of pleasure 
and stimulate ability to think and reason. 
Animals and geometric forms—take them 
apart and reassemble them. Lots of fun for 
the whole family—young and old. Will test 
skill, patience and ability to solve problems. 
Stock No. 70,205N ......... d $4.00 Ppd. 


MONEY-BACK GUARANTEE 


Order by Stock No.—Send Check or M.O. 


GIANT FREE CATALOG 


UNUSUAL BARGAINS 
Packed with hure selec- 
tion of telescopes, mirro- 
scoves, hinoculars, mag- 
nets. marnifiers, prisms, 
photo components, parts 
kits, accessories — many 
|! hard-to-get surplus bar- 
| gains. 100's of charts, 
| illustrations. For hobby- 


ists. experimenters, 


| 

| 

| 

| 

| 
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Mail coupon for FREE Catalog NT. | 
i 

= 
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KORATRON 


Gold Label's new trim-line work clothes have all the ele- EHCO PRESS'D—NEVER NEED IRONING 

gance and style of your favorite dinner jacket. And talk | : 

about stamina! Half Dacron” Polyester, half cotton; stitched GOLD LABB Is 

with sturdy polyester-core thread. Great new colors: sand, 

loden and mocha. For the name of your nearest dealer, write UNION MADE BY GAN'T BUST 4 | 


Box 2468, South San Francisco, California 94080. 
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Daylight savings team 


Does yardwork hold you back from the golf 
course? Or the boat? Or the ball park? 

Give yourself a break. 

Hitch a Hudson power sprayer to your garden 
tractor. Speed through all your yard-spraying 
jobs. Pick up extra daylight for the things you 
get a kick out of doing. And wind up with a 
better-looking yard to boot. 

A Hudson power sprayer is the most useful 
tractor attachment you can buy. Here are just 
some of the ways to use it nearly year ’round: 

In your yard—Wipe out ugly weeds. Stop bugs 
and disease in your lawn, flowers, shrubs and 


DOG n EAE I کی‎ 


Dee p-wa tershrubsand trees; 
fertilize right at roots. 


nz 


Easily spray trees i 
up to 25 feet. 


trees. Apply fertilizer. Keep your yard free of 
mosquitoes and other annoying bugs. 


Around your home—Spray foundations to keep 
out home-invading bugs. Power-wash buildings. 
Apply whitewash, shingle stain. Disinfect garbage 
cans. Seal concrete against winter salt damage. 

Choose from our 12!5-gallon Suburban™ 
Trail-N-Spray’™ or15, 30 or 50-gallon Matador®. 
Or if you don't own a tractor, take a look at our 
regular Suburban model. 

Hudson power sprayers. At lawn and garden 
or implement dealers throughout the United 
States and Canada. 


Hudson power sprayers can be used with all makes of garden 
tractors. Approved for use by these leading manufacturers: 
Allis-Chalmers, J. |. Case, Ford, International Harvester, Jacobsen, 
Minneapolis-Moline, Modern Tool & Die Co., Pennsylvania Lawn 
Products Inc., Simplicity, Speedex, Toro, Western Tool, Wheel Horse. 


HUDSON 


POWER SPRAYERS 


©1969 H. D. Hudson Manufacturing Company, Chicago, Ill. 60611 
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SION OF THE BEST BUY 


Science Newsfront 
[Continued] 
Oxygen would be released as needed by 
electrolysis. The bacteria are an excellent 
food source, but taste is a problem—unless 


Professional 
B . & 
Training —| L5 
| spaghetti flavoring. 
now oni 99i Power for electric cars from zinc-air bat- 
| 4 © | teries is a good possibility with a new one- 


kilowatt, 72-pound unit developed by Gen- 
eral Motors. It would take 260 pounds of 
lead-acid cells to equal the new battery, 
which consists of carbon, Teflon, and a por- 
ous nickel matrix impregnated with a cata- 
lyst. Each cell has two cathodes with an 
National Electronic air space and a centrally located zinc anode. 
Associations did Present units have a storage of about 30 

dE oe : watt-hours per pound (compared with 10 

And they appr oved the new for lead-acid), and improved versions should 
ICS TV Servicing/Repair course reach 80. The cells are mechanically re- 
for use in their own national chargeable (anodes simply “clip in") and 


apprenticeship p rogram. are already powering electric carts. 


This is the first time a |, Tornado-resistant houses should be fairly 
self-taught training program simple and inexpensive to build, says engi- 
has been approved by NEA. neer Michele G. Melaragno of Kansas State 

Learning by doing, you should University. Most of the damage is due to 


| - the low pressure of the tornado funnel; un- 
be able to complete your basic ' less there is a way for the air to escape, a 


Before you put out money 
for a home study course in 
TV Servicing and Repair, take 
a look at what's new. 


———— وت‎ -————— —— GP —————— 


training in six months. You | house literally explodes. When the funnel 
then take a final examination to | passes on, the situation is reversed and 
win your ICS diploma and pressure is placed on the building as the 


a ae ' air tries to rush back in. One solution 
membership In the ICS . could be to vent the house—perhaps 10 te 15 
TV Servicing Academy. ` percent of the outside wall area. Other 

After studying only the first measures: placing partitions and exterior 
two texts, you should be able to | walls parallel to wind direction, using extra 


| x (TIO | nails to permit wood sheathing to be stressed 
locate and repair 70% of 7 | to the maximum, and using steel wires to 
common TV troubles. Begin diagonally brace existing studs. 
making money, full-time, | 
spare-time! | "Home-brewed" microelectronic circuits are 


^ 025 "e . possible. Looking wistfully at the very ex- 
Comparable courses with pensive equipment needed, Dr. Michael 
their Color TV kit costs as much . S.P. Lucas of Kansas State University de- 
as six times more. cided to cut some corners. A $23.99 elec- 
Get all the facts. Free. Fast, | tric skillet was turned into a temperature- 
Send the coupon todav! t . control bath that would cost $300 as a 
p 7 | commercial item. For $2.50 he devised a 


| 
| vapor degreasing tower better than an 
ES EE EE EE EH E E EI PC! degreasing (Tt 


commercial one—at a saving of $250. 
DW an Correspondence Schools uses an old surplus surgical autoclave and 
| Division of Intext 


some large glass jars.) The base of an old 


Dept. S0643C, Scranton, Penna. 18515 woodworking lathe became a stable camera 
Rush me free facts about your new low-cost mount (needed to photograph circuits and 
TV Repair course. reduce them for etching on silicon chips), 
TS | | and gallon plastic milk cartons were turned 
(Please print) into  chemical-storage containers. Lucas 
Address... | Says his motive is simple: to get approval for 
- the purchase of other expensive equipment he 
ن‎ . can’t improvise. 
SL ucc 
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Save up to $200 or more 


a 


E 3 
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Quick 'n easy to install, Comfy-Kit air 
conditioners give you cooling power that's 
‘unsurpassed — yet cost less than half the 
price of many units. This means you can 
earn up to $50 an hour for installation time. 


Comfy-Kit is available in three superbly 
engineered units: Supreme, Super Air and 
Standard. All give you famous Comfy-Kit 
durability and performance — plus trim 


^m am کا‎ HR کنا کت‎ R4 £e me Da کہ‎ M RE ES BS هو‎ nm ES X Db m GERD D تد‎ dm سد جد کو کو ود‎ Amp کت‎ ND NN OD UD UD ND à ED فا‎ Ge 5m üp mee NU Um De n m o GR RP NN UN e Gm (ND D (D DP NA DO RD D UD UND UA TELETELE 


CUÜMFYKTIT. P. O. Box 8585, Dept. PS4 * Dallas, Texas 75216 


Enclosed is $148* for Super Unit. 
Enclosed is $165* for Supreme Unit. 

m Enclosed is $30 deposit on a [] Super 
Standard Supreme Unit. | will pay the 
balance, plus C.O.D. charges when delivered. 

[] Enclosed is $8.00 deposit for a set of four 
tools, which will be returned to me when | 
return the tools. 

[] ۱ would like to see the instruction book be- 
fore | order. | enclose $1.00 for the instruc- 
tion book only. | understand this will apply 
on any future Comfy-Kit order. 

[] | would like information on a Comfy-Kit 
dealership. 


H Enclosed is $133* for Standard Unit. 


aterert 


REN erai 


ONDE 


market. 


Let someone else pay the high prices 
for auto air conditioning. You'll have a 
better unit — save lots of money to boot. 
Comfy-Kit comes complete — including the 
loan of tools if you need them. 


50, mail in your coupon right away. En- 
joy windows-up comfort all year. 


[| 
E 
[| 
1 
[| 
1 
NAME کو اس‎ ES RE T YT ET [SEES : 
Address. ... (MMC WEN Va وع‎ i ^ 
DE s سسمصمس‎ o ER E Zip...... - 
My car is a..........(year)...........(model) : 
Engine displacement........ Horsepower....... : 
Power Steering.......... ass EM : 
Floor shift....... Steering column shift........ - 
Smog PUMP..........J@S.......... no 
*plus state tax where applicable : 
à 
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You can rent everything you see 
here ...and more! Why buy tools 
and equipment for one-time or 
occasional use? 
Low rates make it economical; brand 
name tools make it efficient. Your nearby 
American Rental Association store is 
ready to serve you, has every rental need. 
Look in the yellow pages under “Rental 
Service — Stores & Yards.” 
am Or write: 

| AMERICAN RENTAL 


ASSOCIATION 


1921 - 5th Ave., Moline, Illinois 61265 
Attn — C. A. Siegfried, Jr., Executive Director 
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TRAINS 


ANY DOG 
INSTANTLY! 
PUPPIES, DOGS OF ALL AGES. NEVER FAILS! 
TEACHES STOPS 


House Soiling * Jumping 
Chewing * Barking * Biting 
Stay * Fetch * Hold Digging * Gun shyness 
Instant Point, etc. “Busting” birds, etc. 
40,000 satisfied users. Hundreds of unsolicited testimonials. 


Four demonstrations on Art Linkletter CBS-TV. Now prescribed 
by veterinarians, breeders. ` 


Simple hand sound device controls, teaches dogs like magic, Use at 


Come (at all times!) 
Sit * Drop * Heel * Go 


home or in the field. Leashless. Train your dog anything, near or 
far. Achieve far better results than professional trainers! 
Write, wire or phone for complete information on this new, scientific 
dog learning-sound discovery. Kind, not electronic, Fascinating! 
2 (213) BS DIO ^.^ 11927 Monta Sive 
[ned ontana Avenue 
2 2 epi 238.۲49 ٠ Los Ang — ae California 90049 
| Use it^ 
A dull, nicked razor blade? Of course. not! Don't put 
up with dull tools either. It's easy to keep them sharp 
yourself. Just follow the step-by-step instructions in the 
Popular Science Skill Book HOME WORKSHOP GUIDE TO 
SHARPENING by Harry Walton. How to use all sharpen- 
ing tools, handstones to grinder-hones, to put a sharp 
edge on hand and power saws. chisels, planes, power 
tool accessories, drill bits, shovels, kitchen knives, scis- 
sors, snips...and more. 160 pages, 187 illustrations. 
Hard-gloss paper-cover. Money-back guarantee, 
To order, send check a 
or money order for A 
only $1.50 to Dept. OE Aun 
y $ ps. 459, eee ONLY 


POPULAR SCIENCE GUIDE * 


44 Hillside Avenue 
Manhasset, N. Y. 11030 eee a $190 


CIGARETTE BURN ON YOUR 


BEAUTIFUL NEW TABLE? 
DON’T LOSE YOUR COOL! 


Follow the easy instructions in your handy book HOW 
TO DO YOUR OWN WOOD FINISHING by Jackson Hand and 
refinish your table top (and other furniture, floors, 
paneling, etc.) like new! This book gives you all the 
tricks of the trade! Covers both old surfaces and new 
wood. How to prepare surface, remove old finish, 
choose and use shellac, lacquer, enamel. Novelty fin- 
ishes, French polishing, glazes. 170 pages, 150 illustra- 
tions including beautiful color pnus of finishes. 
Hard-gloss paper cover. NT 


Money-back guarantee, — . - i سے‎ 
To order, send check E E ONLY 
or money order for only HOW ows 
$1.95 to: Dept. 469, 8 3 YOU ane 
POPULAR SCIENCE jp FINIS | 00 
44 Hillside Avenue e» " 


Manhasset, N. Y. 11032 


سے 


“NTS HOME- - 


Learn a new technical skill with NTS 
Project-Method home training. Over 
100,000 men have done it. You can toc! 
The NTS Project-Method makes learning 
fast and exciting...with easy-to-understand 
lessons, and by working on equipment, sent 
at no extra cost. All it takes is a few hours 


ELECTRONICS 


i ASE aS TT ت‎ i 
4 * - 
L " 1 T "T 
T - LJ | 

| 1 ME 

* 2j | pos i E . 
T 1 1 x 

۲ i i 
pos uci NN کے‎ .. 917:770 
: : EN کے‎ j TE : 
; کے‎ mee! c 
= tan cdl ta EE. 8 ا‎ T 
3 | : aee 
4 j 4 5 ae ^ 
4 d 2 
1 f 
Shes 
j 
: 
: 


NTS offers new, up-to-date courses and kits, 
designed to meet the challenges of today's 
expanding technology. Integrated circuits, solid- 
state components, and much more. You get all- 
new kits to build a 5" oscilloscope, transceiver, 
VTVM, a beautiful 25" color TV. With our new 
computer course, you receive the exclusive NTS 
Compu-Trainer®. All at no extra cost. Send for 
full information on your opportunity as an elec- 
tronics technician. Mail coupon now for FREE 
COLOR CATALOG. 

Accredited Member: SEND FOR 
National Association of FREE CATALOG 
Schools, National Home & SAMPLE 
Study Council LESSON. 
CLASSROOM TRAINING AT LOS ANGELES 


You can take classroom training at Los Angeles in 
Sunny Southern California. NTS occupies a city block 
with over a million dollars in training facilities. Check 
coupon for full information. 


HIGH SCHOOL AT HOME 

National offers accredited high school programs. 
Take only the subjects you need. Study at your own 
pace. Everything included at one low tuition. Check 
coupon for full information and FREE catalog. 


NATIONAL SCHOOLS 


WORLD-WIDE TRAINING SINCE 1905 
4000 So. Figueroa Street, Los Angeles, Calif, 90037 


OVER 100,000 MEN CAN TELL YOU: 


TRAINING  £ 


e. To is ruo iibi = 


APPPROVED 
FOR 
VETERANS 


i D Check if interested in Veteran Training under new G.I. Bill. 


Er 
RR 
EXT 


a week. This professional NTS training 
pays off in bigger opportunities, bigger 
income...in a new, interesting job or in 
your own business. 

Choose a new career from these wide- 
open fields below. We'll send all you need 
to get started. 

AIR CONDITIONING 


REFRIGERATION/HEATING 


NTS gives you fast, thorough training in a giant, 
growing industry. You can become expert in 
industrial cooling, commercial refrigeration...and 
household refrigerators, air conditioners, heating, 
freezers, even electrical appliances. You get 
essential equipment for field work—at no extra 
cost! Multitester, gas manifold, leak detector, 
tools and more. Send for complete facts in FREE 


COLOR CATALOG. 


NATIONAL EE 


4000 S. Figueroa St., Los Angeles, California 90037 


Send me my free color catalog and sample les- 1 
son for the career-field checked below. No | 
obligation. No salesman will call. 

AIR CONDITIONING/ | 
REFRIGERATION/HEATING I 
[J Air Conditioning/ 

Refrigeration/Heating & 0 
Electrical Appliances 1 


] Color TV Servicing 

[] Communications 

Û] Industrial & Computer 
Electronics 


f 

I 

g ELECTRONICS 
I 
E 


J [] Air Conditioning / 
[] HIGH SCHOOL Refrigeration/Heating f 
| | Servicing Course 
f Name AGE I 
§ avoress | 


f civ STATE. — ZIP 


D Check if interested ONLY in Classroom Training at Los Angeles. 
"oda ےس‎ di n m مت‎ En کڑ‎ 
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Build this pipelike 
Schober Recital Organ 
es for only - 
"$1725! 


*Includes 

finished walnut 
console. (Only 
$1361 if you build 
your own console.) 
Amplifier, speaker 
system, optional 
accessories extra. 


You couldn't touch an organ like this in a store for 
less than $4,000—and there never has been an elec- 
tronic instrument with this vast variety of genuine 
pipe-organ voices that you can add to and change 
any time you like! If you've dreamed of the sound 
of a large pipe organ in your own home, if you're 
looking for an organ for your church, you'll be more 
thrilled and happy with a Schober Recital Organ than 
you could possibly imagine — kit or no kit. 

You can learn to play it—and a full-size, full-facil- 
ity instrument is easier to learn on than any cut-down 
"home" model. And you can build it, from Schober 
Kits, world famous for ease of assembly without the 
slightest knowledge of electronics or music, for de- 
sign and parts quality from the ground up, and— 
above all—for the highest praise from musicians 
everywhere. 

send right now for the full-color Schober catalog, 
containing specifications of all five Schober Organ 
models, beginning at $599.50. No charge, no obliga- 
oed you like music, you owe yourself a Schober 


SS eee eee‏ ری ہےر AS‏ اد نہ ہج تا 
Corp., Dept. PS-34 :‏ مسوووہ سان اہ ! The‏ : 
West 61st Street, New York, N.Y. 10023 8‏ 43 - 
v L] Please send me Schober Organ Catalog and :‏ 
free 7-inch “sample” record. E‏ 8 
B O Enclosed please find $1.00 for 12-inch L.P. B‏ 
record of Schober Organ music. :‏ - 
B NAME à‏ 
i a‏ 
ADDRESS -‏ - 
CITY STATE 71 5 -‏ - 


MAGIC MAIL PLAN 


that comes with this Little Machine 
CAN MAKE YOU *1209 AN HOUR 


= | Write today for free facts about the 
The machine is turning newest and most fascinating of all 
out a job that will bring] new home operated businesses. For 
operator$2.58, by mall. | the first time, a simplified machine 
Material cost, only Tíc| brings the fabulous profits of Plastic 
- Sealing and Plastic Laminating with- 
in reach of the small operator. Any- 
one can learn to operate it with a 
few minutes practice. Then— with 
our MAGIC MAIL PLAN —can get 
mail orders pouring in daily with 
cash in every envelope. 


No Canvassing or Selling 
Fill orders at home in spare time to 
start. Then expand to full time busi- 
ness. We even supply circulars to 
bring back cash and orders. Rush 
name for all the facts you need to 
start. A postcard will do. No charge. 


WARNER ELECTRIC CO., Dept. L-3-DS 
1512 Jarvis, Chicago, Iii. 60626 


CROSSBOW 
SHOOTING  — 
the exciting 
sport. 
rame, do 
backyard target 
| shooting, even 
! crossbow tish- 
ing! 


CROSSBOW 


لہ بد 
Outfit fi EAS‏ 


Handsome, polished hardwood stock. Steel trigger. 
Aluminum bow. Automatic safety lock. Simple instruc- 
tions. Ready to use. Crossbow plus leather quiver, 1 hunt- 

ing, 2 target arrows and fishing harpoon. Only 829.95. Add 
$1.75 for shipping. COD's require $3 deposit, SHOOT 30 DAYS IF 
NOT SATISFIED RETURN FOR A FULL REFUND! ORDER TODAY! 
Midwest Crossbow Co., Dept. XB-2416 Established 1936 

9043 S$. Western Ave., Chicago, Ill. 60620 


Powerful 
thrust 


| BEA CAMERA 
| CRAFTSMAN: 


New opportunity for big-pay jobs or your own 
business. Now YOU can learn to repair cameras 
.. at home, in your spare time! Free booklet tells 
how. NHSC accredited course includesall instruc= 
tions, tools, practice equipment. Write today! 


NATIONAL CAMERA REPAIR SCHOOL Accredited Member 
Dept. PT , Englewood, Colorado 80110 


“THE LAW- 
TRAINED MAN.” which shows how to earn the professional Bachelor 
of Laws (LL...) degree through home study of the famous Blackstone 
Law Course, All necessary books and lessons provided. Moderate cost: 
convenient monthly terms. Write for FREE law training book today. 


Blackstone School of Law, 307 N. Michigan Ave 


Write today for a FREE copy of illustrated law book. 


Dept. 124, Chicago, lllinois 6060 


Enjoy Independence 


€ | With A Sparetime | 


"Ia BUSINESS 
OF YOUR OWN 


Here's a proven, practical way 
to earn sparetime cash while you 
develop a money-making business of 
your own. Investment is small. There's 
no overhead, no stock to carry, no 
selling involved. Automatic Foley Saw 
Filer, easy to operate, tiles combina- 
tion saws, hand, band and circular 
saws. No experience needed. 


An Hour In Sparetime 


Get started now and watch your business grow! Thousands are 
earning cash this easy way—tnany build a complete sharpening 
service with year around profits. You can,too, with the easy-to- 
follow Foley Plan—write us today! 


| FREE BOOKLET SHOWS HOW 


| Fact filled booklet tells you how to start a spare- 
time business; how to get new business. Rush coupon, 
| get "Money Making Facts" and details on Easy Pay- 
ment Plan. No salesman will call. 


perm 


| Foley Manufacturing Co. Í 
— 419-9 Foley Bldg., Minneapolis, Minn. 55418 i 
۱ pond FREE BOOK—"Money Making Facts", and Time Payment 
\ ane 


i Name... — ۱ ۱ - 
i Address | | l 
| | 


| City- _ State 21000068 سم‎ 


کی ہتس Candi ctp E‏ و 
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رو رر رر می ہس 


p INC ےج‎ AT | Nothing gives. When it's stuck with Holdol, it's stuck 
Qm dq d p for good. Use Holdol glues and adhesives for all your 
۱ — ت_‎ . ` household jobs. = |  . vr 
ہے‎ v ےت‎ Fix broken furniture legs. White Glue i is ideal for wood, 
| `. paper and other porous materials. Sets fast, dries clear. 
— Neoprene Adhesive is stronger yet. Especially useful for 


bonding two coated surfaces. Any composition moterials 
such as cork, leather, linoleum, and it is non-flammable for | 


And strongest of all, Epoxy Cement. Use it for bonding 
— . and repairing metals, ceramics, china. The strongest known ۔‎ 
all-purpose cement. 

Panel a wall with. stronger-than-nails Masonite Panel. 
_ Adhesives. Masonite general-purpose, extra-strength adhe- 
c sive and Masonite Panelhold adhesive. Both in easy-to-use 


_ Masonite serves all ve eee needs. 


` MASO NITE 


co RPORATION ۰ 


m 1‏ لوت 


safe household usage. _ — s | x | 


* ` cartridges. uu c C o oe u 


۸ 
THE 
FAMOUS 


CHILTON 
AUTOMOTIVE Š 
HANDBOOKS ÑA 


7 


Not even the manufacturers 
provide service guides so detailed, so 
thoroughly illustrated, so easy to follow! 


Use this form to order. Please enclose payment. Return 
book(s) within 10 days if not delighted. Full refund 
guaranteed. 


m Chilton’s Auto Repair ٣ت‎ Licensed to Kill: The 
anual 1969 (U.S. Cars Incompetent American Mo- 
plus Voiks.). $9.95* torist. $2.95 

Glenn's Fore} . C Glenn's Foreign Cardu- 
5 Manual (1966), 7 B0 retors L^ cire Systems 


RUE $8.50 

O Glenn's Auto Trouble- 1A 
utomobile Engineering 

ie Ink Guide. Paper, rawing for Technical Stu- 
és ! dents. $6.50 
"| How to Buy a Used Car. (^ Automobile Power Ac: 
$2.75 cessories, $7.95 
[] Engine arsi and Ò] Automobile Sheet Metal 
Maintenance. $12.50 Repair (Apr. 69). $9.95 
^] Automobile Electrical [7 Controlling Auto Body 
ystem. $12.50 Sheet Metals. $4.95 


CHILTON’S REPAIR & TUNE-UP GUIDES: 
Ci B.M.C. Minicar, Paperbound, $1.95 

4. 95 each: 

CO Mustang. C) Volkswagen’. ٦ Opel*. 

[] Volvo". [Cj Porsche", O M6". [7] Toyota". 

[] Peugeot" (May 69). [| Renault* (May 69). 

0 Datsun* ($5.50). CI Jaguar" (Apr. 69, $5.95) 
*New series by Chilton's automotive editors, with 7- 
color Transvision feature showing workings of 4-stroke 
engine, 


GLENN'S REPAIR & TUNE-UP GUIDES: 


Alfa-Romeo. $5.50 (] Renault. $3.95 
Austin, Austin-Healey. [©] Sunbeam-Hiliman. 
$4.50 $5.95 


1^ 


ain 


[] Fiat. $4.50 7] Triumph. $4.50 
[ 5 Jaguar, $5.95 [] Volkswagen. $3.95 
[] MG, Morris. $4.50 [] Volkswagen (Spanish 
C) Mercedes-Benz. $6.95 Ed.). $3.95 
[] Peugeot. $4.50 [] Volvo. $4.50 


DELIGHTFUL AUTOMOTIVE HISTORIES: 


[] Automobiles of the World. $27.50 

| : Cars of the Early Twenties. $17.50 

[] My Days with the Diesel. $5.95 

[] My Father Mr. Mercédés. $5.95 

[j The Story of Big Daddy Garlits. $4.55 

[ s The Car of Kings (Mercedes "K'' and '"'S''), $14.50 
The Bugatti Story $5.25 

$4. 95 each: [] The Jaguar Story. ] The M.G. Story, 

C] The Alfa-Romeo Story. 


CHILTON BOOK COMPANY, Dept. P5.49 
401 Walnut St., Philadelphia, Pa. 15106 


Name enting d Soe BOR POS BOR BOB B d TU EFE gp Bo» o» Pod dA WE RM à ê Û © بی‎ 2 8 à 
۸00۶7005586+ مع‎ ER ee CR teen tee ecernesenes 
mir ہیر‎ SS War SUE... '4|. TE 


(Please add applicable sales tax to remittance. ) 
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ALL TV-RADIO $ 30 


RECEIVING T U n E S 


e ALL BRAND-NEW, First Quality. All Types 
Available e Orders Shipped First Class 
Same Day Rec'd. Unconditionally Guar- 
anteed. e 24 Month Warranty. 


Send $1.50 for ea. tube + 506 postage 
& handling of entire order. FREE: Write 
for TV Test Chart and Tube List to Dep't PSM-49 


UNIVERSAL TUBE CO. cape May, N.J. 08204 


LEARN 
MEAT CUTTING 


Train quickly In 8 short weeks at Toledo for a 
bright future with security in the vital hp 


business. Big pay, full-time gr ساروا‎ 
PROFIT ABL E M ARKE T OF YOUR OWN! Time 
payment plan available Diploma Yiven. Job 


help. Thousands of successful graduates, Our 
iith year? Send NOW [for biz, new illustrated 
VREE eatablos. No obligation. G. I. Approved. 


NATIONAL SCHOOL OF MEAT CUTTING, Dept. 51-T, Toledo, Ohio 43604 


e BUILD THIS MINI- BIKE! | 
| Plans DA ste details! 
REM. BUILD A RACING KART 


| 

| 
can buy used Complete frame for less than $10! | 
engines $15 up, £x = D N # o | 
۱ 

| 


acum all 


new engines $30 
with FREE con- 


sene E for plans (indicate type) or 
y send 10¢ for brochure describing plans: 
سس اس اس‎ PLANS, Box517 Dept. PS-4 Omaha, Neb. | 


ANY CAR EVER MADE! 


: | ^ COMPACT or LIMOUSINE — ^ 4, 6 or 8 CYLINDER 

SEE SS [| 7 DOMESTIC or FOREIGN ^ & VOLT or 12 VOLT 
Ee Nes] » POSITIVE or NEGATIVE GROUND 

With New Improved Model BT-162 


DWELL TACHOMETER 


Î ASSURE ES! STARTS, OPTIMUM PERFORMANCE an 
MAXIMUM GAS ECONOMY with MODEL BT-162 
MADE ORIGINALLY FOR THE PROFESSIONAL AUTOMOTIVE 
TECHNICIAN, MODEL BT-162 WILL PAY FOR ITSELF MANY TIMES 
OVER FOR THE AUTOMOTIVE HOBBYIST AND EXPERIMENTER. 


Em TNE H 
wee The Model 87-162 will seni the services specified below 
in addition to many other tasks too numerous to mention: 
It is no o lenges necessary to file points to the Tachometer section of the Model BT- 
smoothness when using the Model BT-162. 162. © To locate a "miss" you need 
The instrument will automatically make only disconnect or "Short" the spark 


allowance for any existing “pitting” or ام‎ HERNE: 
“aida pa ung OF plugs one at a time with the Model BT-162 
wear." * Indicate the most effective point ? “iti 
setting without removing the distributer switched to the Tachometer position. You 
cap. Indicate the correct settings for ex- will be able to instantly identify which 
ternal adjustment type distributors. « Car particular plug (or frequently its wire lead) 
manufacturers’ dwell angle recommenda. ÎS ‘esponsible for the malfunction. e 
tions are included in the manual provided Cars with automatic transmissions func: 
with the Model 8.162 + To adjust for tion efficiently only if the fluid pressures 
mathematically correct carburetor adjust- are correctly maintained. Manufacturer's 
ment and thus insure maximum gas econ- instructions always refer to RPM recom- 
omy and quiet engine running, simply use mendations. 
Operating manual includes manufacturer's dwell angle recommen- 
' dations for all cars. The manual is yours to keep even il you decide 32 995 
to return the instrument. 


SEND NO MONEY WITH ORDER 
PAY POSTMAN NOTHING ON DELIVERY 


Try it for 1 it for 10 days before ACCURATE INSTR ma — ^ Dam ORG 

Batistied then send $5.00 | vies mis mi M z era it satisfactory | $5 x = i =) | 
lease rush me one Model BT-] satisfactory | agree to pa within 

and pay the balance.at | ang balance at rate of $5.00 per month until total price of $29.95 (plus P.P., han- | 


M e LR T» total | ding and budget charge) is paid. If nof satisfactory, | may return for cancellation 


price of $29.95 5 (plus Û © account 
PP., handling and bud- | mt -س.-صستتت سپٹ‎ 
۱ 
1 
x] 


return to us, no explana- | CU——— im Maia scm 
tion neca, pia IOS CO Seve menep! Chech here and enciotè $79.95 with this coupon and wa wiii pay " لی سا‎ 
charges. You still retain the privilege of ۲۱97515 ي‎ alter 19 day trial for full ret 


de m —— — — — — یک‎ — i M Re ج چ‎ l سد‎ m a bei ra ee ed 


WAYS to a profitable 
business of your own 


-and only 


VON SCHRADER HAS ALL 


Von Schrader is the oldest and largest company making Deter- 
gers of this type. For over 30 years our FREE ENTERPRISE "mee Da $t 
PLAN has been fashioned with your future in mind. Start with "ot o 
the Deterger that most appeals to you. We have thousands Ea 
of Associates who have built successful businesses with just | B | Et a. 
one Deterger. Naturally, bigger and more profitable busi- | a | poU 
nesses can be built when you are able to offer two or all three a . وا ےرڈ‎ 
cleaning services. 

For example, let’s say you start with the 


VON SCHRADER WALL DETERGER 
(LOWEST PRICE OF ALL THREE) 

1 - Associate G. H. Jones made $1200.00 on one job. Associate 
R. G. Fullmer says contracts this year will gross about eit i 
$18,000.00. And no wonder...this machine washes walls 6 ES if 

times faster than by hand...with no mess...no drop cloths T F 
needed. Washing is so easy...no tiresome scrubbing...special 
glider wipes walls clean with little effort. You can start part- 
time and by working week-ends add hundreds of dollars to 
your income while still employed. 

Then you can double your profit by adding the ے /وپوچتتا رر‎ 
VON SCHRADER UPHOLSTERY DETERGER SKN F 
2 - Associate Charles Lemmin averaged $100.00 a day during ; — ! A 
his first year. Associate Peter Young took in $960.00 last week. 
You clean upholstered furniture on customers’ premises— 
homes, hotels, motels, etc....even auto upholstery. No hauling 
...Operate from your home. Watch business grow as customers 
tell their friends. 

And, finally, you can more than triple your profits 

by adding the 


VON SCHRADER RUG DETERGER 


because each service helps to sell the other two 


3 - Associate C. E. Nevin reports he averaged $1000.00 a E B a] 
month for 12 months. An Associate father-son team grossed passer pe 09 
$33,000.00 their first year. Von Schrader's FREE ENTERPRISE » $ m 
PLAN is not a lease arrangement. You sign no contract. You 
own the equipment. You pay no fees, dues or royalties to any- 
one. Every dollar you take in is yours to keep. 


Imus a 


rice cnet Pee ey nale 


ipsc toca ata ie o n steals nn UG Magn iste 


Full Operating Instructions come with each Deterger... 
you need no special skill or training. And our Business Manual , | 
tells everything you need to know about getting business, sug- | VON SCHRADER MFG. co. 

gested sales letters, tips on keeping books and tax records, | 9411 "A" Place, Racine, Wis. 53403 

suggested ads and radio announcements, etc. Our assistance is ! Please rush information about your 

always at your service. Training and consulting with experts ps ETERGER(S) 
is also available...and without charge. (Wits in name df deierger (4) 


| 

| 

i 
Don't Delay...it costs nothing to get the details. Return the | and how I can start my own profitable business. 
i & & . © x f s : ۱ 
coupon TODAY for informative FREE booklet. Be sure to check the ! Name 
I 
i 
i 
۱ 
i 


Deterger you are most interested in starting with. m m 
Address 


VON SCHRADER MFG. CO. 


DIE oA mE Eas 


APRIL 1969 39 


ہصق 


065 


time! 


MINI-DOZER® 


Heavy-duty, high performance track vehicle. 
Smooth lawn or cleated dozer tracks. Highly 
maneuverable — turns 360° in own length, 
Full line of attachments including dozer blade, 
mowers, plow, etc. 


mo ELECTRONICS 


V.T.I. training leads to success as technicians, field 
engineers, specialists in communications, guided mis- 
siles. computers, radar, automation. Basic & advanced 
courses, Engineering Technol and Electronic Tech- 
noiory curricula both available. Assoc. d in 29 
mos, B.S. obtainable. G.I. approved, Start Feb., Sent. 
Dorms, campus. H.S. graduate or equivalent. Catalog. 


VALPARAISO TECHNICAL INSTITUTE 


DEPARTMENT S., VALPARAISO, INDIANA 46383 


BLAST CARBON 


from every engine with 


either 
ducted 


Fuel Mix Tune-Up Concentrate | 


New! from GUMOUT 


a AUTOMATIC SS 
STAPLE GUN TACKER 
SHOOTS A STAPLE WHEREVER YOU'D DRIVE A NAIL! 

Faster ..Easier..Better! 


HEAVY DUTY Model T-50 
Powerful automatic gun tacking s 
tool for ceiling tile, y = 
insulation, screening, 7 
upholstering, roofing 

—1001 professional home 

fix-it & improvement — / 

fastening jobs. ned 


staple sizes: 
1/4", 5/16", 3/8", 
", 9/16" and CEILTILE. 


$14.95 VALUE Only $12.9 
Includes z 
T-50 
Heavy Duty 
GUN TACKER i$ نس‎ 
with Stretcher Se ^ 
and Wiring F7 
| Attachments 
YOU SAVE YOU SAVE 
| $1.75 $2.00 


At Hardware, Building Supply, Variety, and other retail outlets. 


$7.70 VALUE Only $5.95 
Includes 0111111 
JT-21C 

Light Duty §& 

GUN TACKER 1. 

and JT-21 

Screen/Wire 

Attachment 


FASTENER COMPANY inc.‏ رص جح ہ بر ز 


271 Mayhill Street, Saddle Brook, N. J. 07663 ~ 


Kit form. 


Big Money 


Tractor. 


EARN $20.00/HOUR 


A. By Assembling These Unique Lawn & Garden Tractors 


Two popular models are of- 
fered at low, factory-direct 
in easy-to-assemble 
Just assemble, 
then resell locally to make 
in your spare 
Keep one to enjoy 
and demonstrate. 
it-yourself'" PLANS and 16 
pg. CATALOG available for 
(Cost de- 
from Kit purchase 
price.) Either Catalog 50c, 
both 75c. 
$5.00, both $7.50. 


Either 


gC. F. STRUCK CORP., Dept. PS-49, Cedarburg, Wis. 53012 


''Build- 
MINI-BEEP® 


Full 4-wheel drive compact Lawn Tractor. Also 
makes a fine lightweight cross country vehicle. 
Maneuverability and traction unequalled by 
any other lawn and garden tractor. Complete 

line of lawn attachments. 


Plans 


=z) Transistor 
sat Radio with 


HOME-IMPORT 
BUSINESS-Make Big Profits 


| New Drop Ship Plan offers you 

. first day profits! Deal direct 
S with overseas sources at prices 
i / shown. Dazzling bargains with 
Le no investment. Full or spare time. 
Write for FREE BOOK today to... 


MELLINGER, Dept. C2244, 1554 S. Sepulveda, Los Angeles, Ca 90025 


TT 


Calendar 


Auto 
$95 4 Watch $2.44 


یا 


[WRIST ROCKET f جو‎ 
AMERICA'SPat. O 


HARDEST U.S. zo “Sey 
HITTING SLING 3d coo NC 
ES 


Range 225 yd. —232 fps NR ...و‎ P. 
Matched spare rubbers ‘Se NN, "S - | 
and pouch assembly, $1.00. a WT Mb ew 
Write WRIST ROCKET ® : | | 
2654 44th Ave. PS $3 Post Pd. 
Columbus, Nebr. 68601 - ! No C.0.D.'s 


as a HEAVY 
EQUIPMENT 
OPERATOR 


Train your way to high pay in the booming construction indus- 
try! Learn the skills you need to qualify by actual field training 
on machines like the ones used by the industry. Huge training 
grounds in North Carolina, a million dollars worth of school- 


Owned diesel-engined machines, 


experienced instructors, full 


220-hour and 440-hour courses. National, the original school of 
heavy equipment operation, is a recognized leader. Member 
American Road Builders Assn., Services and Supply Division. 
Associate Member A.G.C. Full-time Job Advisory and Counseling 
Director on staff. VA approved. For men ages 17 to 56. Train 


Now-Pay Later plan . . 


. other payment plans also available. 


Write TODAY for FREE catalog and FREE copy of school news- 
Paper reporting news of National School graduates. Accredited 
Member NATTS. | 


Een 


J 


NATIONAL SCHOOL 
OF HEAVY EQUIPMENT OPERATION, Dept. A-26 
P. O. Box 1686 Moores Chapel Road, Charlotte, N. C. 28201 


Please send me FREE illustrated school catalog and complete in- 
formation. | understand there's no obligation. 


A d dr€  —————ÀE— 0 
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BIG ; SPRING SAVINGS NOW 


M 
È di Pu a 
= 
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YACHT-SMART | al TRAVEL CRAFT E T a 


Sail Rig | fits in every = 
DACRON | | | home or car 
from | ٢ FOR YOUR SPORT AND FAMILY FUN 
$112 (a GENUINE Folbot RECREATION for just ONE and 
7 burdens of complicated "big rig’ operation, RECORD 


You GO CAREFREE anytime with COMPACT 
" Folbot . . . rocky streams, lakes, marsh, FISHING 
| surf & open sea. Superior non-sinkable de- 
Signs provide SAFEST low gravity center, 
balanced low & high seating, substantial con- 
Struction, protective decks & EXCLUSIVE 
swivel-back COMFORT. ALL within your reach. 
In handy Folbot YOU GLIDE smoother, faster 
& NOISELESS with paddles, oars, or sails and 
ride softly w. 1 ta 10 HP. motors, Many 


styles & sizes from 1 to 4 seaters, FOLD- NEW 
ING or rigid PORTABLE come in PREFAB 
KIT, or expertly FACTORY BUILT Fabulous 


foot 


* 109 


Factory BUILT 


Just a few Dollars start 
YOU right away. From 


ONLY FOONOW . 

bes | a 
^ for BASIC KIT 4 
16 feet long 

"CAYAT' 
car top 


ACTION CATALOG 


] STARTLING 
^ FACTSSFIGURES| 


Mail coupon or address 


—À—À —‏ سے سے سے سو ا 


5 to: FOLBOT CORP. PS469 
م‎ Charleston, S. C. 29405 | 


Name 


" 9^ Address 


l: at + 
e: * 
: Pu gars. Uu ti da : 
3 : p n Cit 
acce annt etn i Jum —— ——— À ———— 0 7 -— 
a. a kc ; 1 
a =: = - d — - = — — — 


رہ ہہ ee‏ دہ ہہ سد ae‏ ےہ ہے ہ ہے ہہ 


as in Wu TITANIA U.S. SCHOOL "NOTE-FINDER" 


| 

' [| 
EM] the Gem stone you read about 1 TECH — ow t tor rw K 

l 

[| 


in The READER'S DIGEST LI 


Mere Beautiful has DIAMONDS | 


Unset "Titania" 
gems, 1 to 5 


T PMIPTTULTTITTETI 21 


Secrets of teaching 


carats, for your 
own rings, | 
brooches, etc. | 
Per Carat $] 2* 


[| 
i 
E 
1 
[| 
ck — = ourself musi 
E 1 carat "Titania" Soli- | 1 carat "Titania" set | y IMUSIC 
cara ad A rP i = t ü of ’ | L 
E taire set in a beautiful | in a Masculine box j Learn at home, in spare time. Play simple, familiar 
mc . : t. mounting. : i : , 

' 14 kt. gold $33.00 Com plete. $41.00 ۱ tunes right oils the 0 if yeu oor t snow a 

ONLY ......« ; ہر رید‎ 1 note now. Clear text, big pictures and Our remark- 
: Write for FREE HANDY RING SIZE CHART & 120 PAGE able Note-Finder (above) help you learn quickly, en- 
y noon a Federal Mi i joyably. Join over 1,350,000 USSM students. Read real 
i 10 Day Money. l music, play favorite songs on guitar, piano, organ, 
r1 vyv R T Back Guarantee | sax, etc. For free 36-page booklet, send name, ad- 
- EGEN Í LAPIDARY CO. dress, zip and name of instrument you want to learn. 
i 


— = 5 E d U.S. School of Music, Studio A154, Port Washington, 
Dept. PS-4, 511 East 12 St., New York 9, N. Y. 4 | N.Y. 11050. Approved N.Y. State Education Dept.. 


= س-- ترسچّ-ےے_ے,>ے,.< پ×.بکککااَُ ‏ ٌ کک کک کک e‏ ہےر ند ہصح نے SS EE See‏ 


Train for top jobs, top earnings, in PHOTOGRAPHY | 


NYI trains you for the best jobs—or your own successful business. Learn by doing at home, quickly, 
easily the individualized NYI way. Low cost. No experience or expensive equipment needed. Earn while ہے‎ 
you learn. Easy pay plan. Approved for Veterans, Student Loans. Approved by N.Y. State Ed. Dept. Ac- 00 
credited member Natl. Home Study Council. FREE color career book. No salesman will call. RESIDENT ػػ‎ 
TRAINING in all profitable phases of photography and Creative Motion Picture Course. Our 59th year. 


NEW YORK INSTITUTE OF PHOTOGRAPHY - 10 West 33 St., New York, N.Y. 10001, Dept. 5-4 
APRIL 1969 | 41 


Have your own Radio Station! 
Learn 
AMATEUR 
RADIO 


AT HOME IN YOUR SPARE TIME 


Get your Amateur Radio license and "go on the 
air." NRI, leader in Electronics home training for 
more than 50 years, offers a choice of training plans 
leading to required FCC licenses, ranging from Basic 
Amateur Radio for the beginner to Advanced Ama- 
teur Radio for the ham who already has a license 
and wants to move up. 


HAM RADIO EQUIPMENT INCLUDED 


NRI’s beginner's course includes your own Novice 
Class 25-watt transmitter, 3-band receiver and 
transistorized code practice oscillator with code key 
and headset. You learn code using special LP 
records. Choose from 3 Amateur Radio courses. 
Low tuition. Monthly payment plans. Get all 
the facts. Mail coupon. No salesman will 
call NATIONAL RADIO INSTITUTE, 
Washington, D.C. 20016. 


2 .MAIL COUPON TODAY.......- 
; NATIONAL RADIO INSTITUTE 57-049 
* Washington, D.C. 20016 


. Please send me information on Amateur Radio training. . 
. Name RE a جا‎ 
* Address . ° 
. City State Zip , 


ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 


" €" s» 9 9» 9 T. d X" BP P B X SG B RD ق8‎  » 8ق‎ 4 5» A BO 5 0  » 5 S » ا ا لا ا‎ 


k EE | 
n i | 
m d L ] 


D s 
P | 
«X . Take your pick of 1000s big salary jobs 
e e UN open to Draftsmen. U.S. Labor Dept. 
E => reports a ot more وا بجنا‎ ae 
= ت..۔‎ ۹ in next 10 years—not enough applicants 
= E to fill jobs available now." Easy home- 
studv plan has helped 100s beginners to- 
ward 55555, security, prestige as Draftsmen 
—many with only grade school training. 
Others report good earnings drafting part time 
while still learning. Why not you? 


RUSH COUPON FOR FREE KIT! 
* Mail coupon for FREE “DRAFTING - 
CAREER KIT,” Sample Lesson, 
Drafting Aptitude Test includ-, 
ing new 5-Way Drafting In- . ` 
strument & 20-Page Book, .'' 
"Your Future in Drafting''— * +١ fF 
ALL FREE. No salesman will N | 
call. G.I. approved. Write today: 


voum FUTURE | 
TU DRAFTING 


- 


Rush "Drafting Career Kit," including Book, Sample 
Lesson, Aptitude Test & Drafting Instrument—All Free! 


| 

NAME... GE 

| ADDRESS 

Po c—— — -—— .. siis 
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The knife for hunting. 
fishing and all around use, 
Mirror polished, imported 
stainless steel blade honed to a 
razor's edge. Rugged. Opens quick- 
Ix - locks into position. Blade will not 
(lose when in use, Press button in han- 
dle to close. Safety finger guard. Sure- 
grip handle, Balanced for target throwing. 
IF BROKEN WITHIN I0 YEARS WE 
WILL REPLACE AT NO CHARGE! Use 
30 days. Money back if not pleased. Only $1.08 
plus $.27 postage and handling, ORDER NOW! 
Midwest Knife Co.. 80045 S. Western Arve., Dept. NC-2216, 
Chicaso, 111. 606020, Established 1956. 


Guaranteed 


10 Years! 


27 


1 | thing AND KEY 
VN, Locksmith N 
UTTT | ocksmitiing makinc 
1 = ہل‎ 1 
= = Practical up-to- 
| N icuches you how to pick locks, de-code, 
! | NN make master keys. repair, Install, 
ET service, etc, New self-instruction 
\ 7, lessons for every handyman, home- 
d owner, carpenter, mechanic, serv- 


ice station operator, ۱۰ 
54 easy iinetrated lessons, Full 
rice only 56,95. postpaid. Satia- 
action or refund guarantee. 
Mail order today! 


Complete course 
s... Now only 


161 


Melson-Hall Co., Dept. DR-1 
325 W. Jackson Blvd.. Chicago, Ill. 60606 


4 DRAINS cellars, cisterns, wash tubs; 8 95 
چو ھے‎ IRRIGATES = CIRCULATES - SPRAYS ° 


1,001 uses. Stainless shaft. Won't rust or clog! Use 
1.4) H motor or larger... 34 HP for up to 2,400 GPH: 
450 GPH 80' high: or 1.800 GPH from 25’ well. 1^ 
inlet; 34" outlet. Coupling included free. $8.95. 
. | HEAVY DUTY BALL-BEARING PUMP. Up to 5,200 GIH: 
ME or 3.000 GPH from 25' well. 114" inlet; 1" outlet. $12.95 

i oatpaid if cash with order. MONEY BAUK GUARANTEE 


Centrifugal and Gear Pumps in All Sizes 
LABAWCO, Box 3, Belle Mead, N, J. 08502 


YOU CAN LEARN POP, FOLK OR ROCK 
GUITAR IN THE PRIVACY OF YOUR HOME 
e ON TAPE e FROM TOP EXPERTS... 
Mail coupon for FREE aptitude test record 
and details on unique new concept sound- 
lab course approved by top professional 
guitarists. YOU CAN LEARN, let us prove it. 
No obligation—no salesman will call. 
TAPED INSTRUCTION/INTERNATIONAL, Dept. 1349 
P.O. Box 735, Times Square Sta., New York, N.Y. 10036 
Approved by New Jersey Commissioner of Education 


pem لے‎ m m å å å ee کک‎ LLL å ee ee ee ee ee ee es 8 


: Taped Instruction/International, Dept. 1349 1 
| P.O. Box 735, Times Square Sta., N.Y., N.Y. 10036 
| RUSH ME FREE Guitar Aptitude Test record and full information. 1 
- No obligation. No salesman is to call. 1 
- Name, i 

۱ 
ا‎ Address — — ۱ 

1 
a ہے جس د‎ i 
L State. —- Zip k 


We've taken the'bite’ 
out of pipe smoking 


Your favorite blend never had it so smooth, right from the very first puff 
because: the world’s only pre-smoked pipe needs no breaking-in! What 


WORLD’S FINEST 
IMPORTED BRIAR 


Starfire........$ 5.95 


cunng dors for 0909206, pre-smoking does for your Dr. Grabow. 


For FREE informative booklet, write 


Dr. Grabow pre-smoked pipes 
Box 21888, Greensboro, N. C. 27420 


FIX CLOCKS, WATCHES- 


FOR FUN & PROFIT! 
Fascinating new Hand- 
book by master craftsman 
H. G. Harris gives you the 
kind of knowledge "rug 
watchmakers le = 
OVER 200 ILLUSTRATIONS CN 
show how to install hands, dials, 
crystals, mainsprings, stems . 
rehouse old movements in modern cases 
. speedily cure many troubles by de- 
magnetizing or cleaning, etc. 
INSTRUCTIONS COVER every popular 
watch and clock, chimes, grandfathers, 
cuckoo, everyday alarm and electric 
clocks. Handbook tells you where to buy man W. 
parts . . . where to send "''overflow'' M 
work for repairs at wholesale prices as 
bus ADS GLADLY PAY $5 to $50 for rest 
FR . , 0 Or restoring cherished time- 
pieces. ace the Hadr ee ake WATCH ns i gtd D CLOCK REPAIRS 
seven days! Rush only on money- ack uaran M 
, EMERSON BOOKS, In : ce 
Dept. 90-5, 1 West 19 Street, New York, N. YX. 10011. 


JOYSTICK ALSO | AVAILABLE. 


Find out how much fun flying can really = easy 
and inexpensive — with a Bensen of your own. It’s the 
most popular homebuilt aircraft in the world, and it’s the 
ONLY homebuilt ordered by all three military services — 
Army, Navy and Air Force. Holds officially recognized 
world records. Simplest, safest type of aircraft. You can 
fly high and fast or low and slow, get to places planes 
can't reach. Floats are interchangeable with wheels to 
double your fun. More than 3,000 Bensens have been 
built by others like you all over the world, from Alaska 
to New Zealand. Easier and quicker to build than an air- 
plane, costs no more to operate than a car. A typical 
enthusiast says "Before | got interested in Gyros | knew 


Viscount.......$ 6.95 
Commodore..$7.95 
Eldorado.....$10.00 


the Wonlds only 


Dr Grabow Fre-Smoked Alpes 


INVENTORS 


a INVENTIONS—NEW PRODUCTS—IDEAS E 
E DEVELOPED & PREPARED E 

For Commercial Appeal & Sales = 
E DESIGN—MARKETING—PATENT SEARCHES—DRAWINGS گا‎ 
E Second Decade of Reliable Service to E 
m' INVENTORS * MANUFACTURERS * ATTORNEYS = 

United States Patent Office former Patent Examiner 

5 ved S eee ment of Army former Patent Adviser = 


ber: United States Chamber of Commerce z 
و سے سس سے سس‎ EE CONSULTATION == — — —— == = 


." THE RAYMOND LEE ORGANIZATION گا‎ 
230-H Park Ave. New York City 1 10017 212 MU 6- 8500 E 


m SEND FREE nU z 


IN 
“IMPORTANT PATENT INFORMATION” 


CI iari raaa eaa a DERIB. Cea Ie reas 


b è & a E a Bã h قش‎ 


THIS CAN BE YOU 
. flying your own 
aeui. 


. EASY TO BUILD - 
SIMPLE TO FLY. . 
-ECONOMICAL To OPERATE 


practically nothing about machines or flying. | can safely 
say now that anybody can fly if they really want to." 
Designed by aeronautical engineers for building with 
ordinary hobbyshop tools. Construction plans (with flying 
instructions) and factory prepared kits available. Make your 
first move now — send $3 for 3-View Drawings, specs 
and photo of the Gyrocopter, or of the Gyroglider for $2. 


|T < ÉL NL LL SL i uii  e LS E ALI. D E 


BENSEN AIRCRAFT CORP., Dept. PS-49‏ وت 
Raleigh-Durham Airport, Raleigh, N. C. 27602‏ $2 


EE NAME 
ADDRESS 


INCOLAC DOES 
WHAT REGULAR 
PRIMER-SEALERS 
CAN'T DO. SEALS 
OFF TOUGH STAINS 


LIKE CREASOTE. 
PRIMES OVER 
"HOT" PLASTER. 
EVEN PRIMES 
VARNISHED SUR- 
FACES TO TAKE 
PAINT. FLAT WHITE. 


PLAT weHiTtll 


PRIMER 
SEALER 


Incolac 
PRIMER 
SEALER 


DAP Inc.,Dayton, Ohio 45401 / suasicianv or Plough, Inc. 
Also available in Canada 


you fo years of 
trouble-free grass | 
cutting with ٠ 

ka famous 


Poche‏ یس 
ROTARY‏ 
MOWERS‏ 


=D 
on EI Rotaries. 


and also on Locke ree! and Manco-Locke high- 
wheel mowers, I'd like name of closest dealer 


FS 


loo, 
(name) (street) | 
(city) [state) mn ۱ 
Lees) Mi Cos, m. Eno" 
-— c-— — eee — — سیت‎ mmi ہہ یصو ہہ‎ 
Career in 


ELECTRONICS? 


Career training at home the new easy 
way with RCA Institutes. Lab work with 
first lesson, Pay as you go. Send for 


free 64-page book. 1 | 
RCA Institutes, Inc. Dept. PS-49 
320 W. 31 St., N. Y., N. Y. 10001 | : 
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AFR — This COUPON entities] 


ee am SS لح‎ 


ENGINE CLEANER 
and DEGREASER 
Just spray it on.. 
hose it off! 


GUNK LABORATORIES, INC, 
5829 W. BETH, CHICAGO, ILL. 60638 


ENGINE 


Simple, sensible, Red-i-Kut shop tested plans. ا‎ for ae 
yourself or sell at a rofit, SAVE 100's $$$. Narrow nies 
waist 83” tall models *'*'Spirit of the Century" and new TENE 
"Spirit of Peace'' with amazing console base or stately if 
straight side ‘‘Spirit of Ame rica". “HOW-TO Photo- ‘H39 
y Plans ERST LIFE SIZE PATTERNS tell poma dE 


Hier For 
LYRE pen ulums, 4 
۱ AH car h 
plan. Rush $2. 2 all three Plus Free Bonus "Petite Grand- | 
mother'' plan, as folks have for over 50 years. 


Kuempel Chime Works, 4 Kuempel Bidg., Minneapolis, Minn. / 55416 


I-N-V-E-N-T-O-R-S 


WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?—Are technical 
problems holding you baok? Universal inventions has helped in- 
ventors all over the world—just like yourself—why not you? inven- 
tions ee the magie spring-board to sudden riches. REMEMBER, 
- Sn sell your invention or pay you a cash bonus. Write for 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


ISMALL 
BUSINES 
MON 


Free 


Catalog 2400 Novelties 


1000 Sources. $500 to $2 Million. 
Business Capital, Loans, Grants, 
Cash to start a Business. 
WRITE TODAY 
SEND NO MONEY 
FREE DETAILS 
NATIONAL COUNSELOR REPORTS 


Div. 58D Harlingen, Texas 78550 


New 


New Send for worid famous catalog of novelties, live animals, 

۱ scientific supplies, hobbies, funmakers, planes & boats, 
looms, magic tricks, joke articles, unusual seeds, 
gadget timesavers, cameras, optical goods, projec- 
tors, movies, lucky jewelry, religious novelties, dis- 
' ھک‎ guises, musical instruments, stamps, coins, puzzles, 
fortune tellers, radios, auto & bike accessories, telescopes, magni- 
fiers, compasses, banks, smokers' gadgets, artists' supplies, print- 
ing sets, engines, motors, shockers, knives, billfolds, sports, books, 
, Dept. 510, Detroit, Mich. 48224 


games, plants, etc. Johnson Smith Co. 


GREAT DEMAND — BIG PAY FOR 


advertising artists 


1. Get a permanent high paying job 
2. Operate your own free lance art studio 
| 3. Make $50 to $100 a week in spare time 


Let the artists of a 22 year 
old ad agency (not a school) 


quickly for a career as am 
Advertising artist, layout man 
or designer with a newspaper, 
magazine, TV station, printer, 
ad agency, etc., etc. 


Just Mail Coupon—No Salesman Will Call 


Mr. Ed Hopper, Ari Director 
ALVIN EPSTEIN ADVERTISING AGENCY 
1737 F SL, N.W. 
Washington, D. C. 20006 
Rush FREE trial lesson in Advertising Art which | may com- 
plete and return io you lor your Art Dept corrections ang 
analysis, at no cosl or obligation, 


teach you with actual art 
Studio assignments (not les- 
sons) Practical, down-to- 
earth instruction prepares you 


FREE 
SAMPLE 
LESSON 


Name 
Address 
City 


SS] sae DI ee سیوا‎ 


"NE 


DEALER INQUIRIES INVITED‏ سے 


3 MODELS AVAILABLE 
ALL TRANSISTORIZED 


All models find burled metal objects and 

cation thru earphone with loud sound. Detect old. 

silver, metallic ore, and nuggets of all kinds. Find 

lost coins, jewelry, Indian artifacts, civil war souve- 

nirs. All models guarantee to equal instruments sell- 

ing for much more or vour money back. Each model 

includes sensitive earphone, battery, and instruction 

booklet. 

Send for FREE pamphlets wn the exciting new hobby 

of electronic treasure 11 

è NEW TREASURE PROBE وی ور‎ $14.88 Ppd. a 
complete do it yourself instrument that we guar- 
antee to work when completed. 

® ORIGINAL Modes d du andl ronda oe tas ones 88 Ppd. 
completely assembled and ready to u 

è NEW TREASUREPROBE MKii-—oniy "$24. BB Ppd. 
an advanced model that includes a powerful built 
in speaker that automatically is disconnected when 
earphone is in use. completely assembled. 

TO ORDER—send cash, check, or moncy order. 

$3.00 denosit for C.O.D. in N.J. add 4% sales tax 


© 1968 TREASURE PROBE DEPT. PBS 


PO Box 64 LAKEWOOD N.J. 08701 : 


Repair ang watch 


FY... SWISS OR AMERICAN 


Sm Unique, modern Sweazey System starts vou 

I making repairs right away. Develops skill 
step by step at home in spare time. 
Diploma awarded. Free sample lesson. No 
| oblization. 


CHICAGO SCHOOL OF WATCHMAKING 


LM Dont. 449, Fox River r Grove, Illinois 60021 


Falcon 


sirnal lo- 


_ e حعسوت‎ es سک‎ ——— — -—— ee —— ee ee eee — 


Pontiac 


i ow a A 


Thunderbird Ford 


Let the Experts Who Make 
the - Show You How to 


Chrysler Oldsmobile Dert Dodge 


with | great 


2-in- lauro REPAIR MANUAL 


Famous lllustrated Manual shows how 
you can fix just about any part of 2,300 
CAR MODELS 1963-1969, including all 
new Cars — Quick, Easy, Right! 


TROUBLE-SHOOTER Section and de- 

tailed trouble-shooting info thruout 

help pinpoint 4,200 car trouble:. 
ow "''breeze thru'' tough car repair 
jobs! MOTOR's brand-new 1969 2-in-1 
Manual brings vou expert guidance from 
the engineers who make the cars. Over 
1,100 big pages. 3,200 pics, crystal-c le: ir di- 
rections make every job easy as A-B-C. 
FREE 10-DAY TRIAL. Then pav $2 in 10 
days, $3 a month for 2 months, then $1.95 
(plus delivery and sales tax), or return 
book postpaid. Send no money now! Cut 
out this ad — mall with name and address 
to MOTOR BOOK DEPT., Desk 924, 250 
West 55th St., N. Y., N. Y. 10019, 


^ TRY GIANT 
ILLUSTRATED 


FREE 
FOR 


‘HOW-TO’ BOOK] . 


کٛگڑھ ———— —— 


LEARN TAX PREPARATION 
AT HOME WITH 


LIES LIO GK 


EARN UP TO 


100 


PER yell 


i; — your wont a to learn 
~ federal income tax preparation at © 
= home in your spare time from 
H & R BLOCK, America's largest 5 
tax service. Join the ranks of suc- ٢ 
cessful H 8 R BLOCK graduates | 
*- who occupy a respected position = 
= in the tax preparation field. Earn 
= up to $700 a month as a tax pre- ٢ 
parer during tax season. No pre- ۲ 
vious experience required. Ideal | 
for men and women of any age = 
seeking full or part time income. = 
Job opportunities available for = 
qualified graduates. Low tuition ٦ 
includes all supplies. No salesman ۹ 
will call. Send for free information 2 
today. 


H & R BLOCK TAX TRAINING 
INSTITUTE 
4410 Main, Kansas City, Mo. 64111 


302-049 
Please send me without obligation full 


details on your home study federal 
income tax course. 


ین 


Name 
Address 
City — 
State 
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Grabber... 
= The Biggest Wheel 
i i In Trail Bikes 
Is The Heathkit 
GT-18 

““ 500116-51)“ 
The All-Season 
Trail And 
Snow Bike... 
Only $199.95 


è Reliable, low cost transportation over almost any 
terrain, any condition e Easy starting, dependable 5 HP, 
4-cycle Briggs & Stratton engine e Giant 18” x 8.50- 8 
rear tire for amazing traction on virtually any surface 
e 2-speed chain drive transmission for high torque & 
30-mph top speed e 5” hand-operated Bendix drum-type 
rear brake e Safe spring-return throttle e Heavy duty 
welded tubular steel frame e Welded steel skid pan & 
674” ground clearance e Large, comfortable seat e Spring 
loaded front suspension e 400 Ib. load capacity — ideal 
for "packing-in"' e Weighs just 116 Ibs., only 242" wide 
— easy to load in cars, etc. e Optional ski accessory for 
going in snow — snaps on in seconds without tools e 
asy assembly — motor assembled & mounted on frame, 
tires mounted on wheels & inflated e Accessory lights & 
horn kit available April 
Kit uar AL CIS M $199.95° 
Model GTA-18-1, ski accessory, 12 lbs... ........ s. $16.95" 


| HEATH COMPANY, Dept. 16-4 
Benton Harbor, Michigan 49022 


3 
۱ 

O Rush my FREE Heathkit Catalog. | 
O Enclosed is $_ | l 
Please send model(s) — — — — | 
Name | 
Address | 
| 

| 

J 


City State 


Prices & specifications ice ie to change without notice. 
*Mail order prices; F.0.B. tactory. 


Zip 


` Carpenters’ Secret 
Makes Ugly Nail 
Holes Vanish. 


Repair ugly nail holes like professional 
carpenters do with PLASTIC WOOD®. 
Handles like putty. Hardens like wood. 
Plane it. Sandpaper it. 
Varnish or paint it for perfect 
finish. Get PLASTIC WOOD 
in tube or can. Walnut, oak, 
mahogany or natural color. 
At all hardware outlets. 


GENUINE 


FN 
WOOD CELLULOSE 
| FIBRE FILLER 
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PLASTIC 
WOOD 


i 


011111 38804 
350101113 


Sa 


THUGS AND ATTACKERS 
INSTANTLY WITH 2-۴24 


TEAR GAS PENCIL! 


SELLS EASY TO DRIVE-INS, STORES, HOME! 
NURSES, MOTORISTS, NIGHT WORKERS! | 


New big demand. Stops, incapacitates viciou 
assailants. No selling experience needed 
Start now! Send $5.95 for complete Demon 
stration Kit of Tear Gas Pencil, 10 Demon 
stration Caps and 3 Tear Gas Cartridges 


SAFE 
PERSUOSAL 
PROTECTION 
Not sold to minors, nor in Mich., N. Y., Calif., Wis. State age with order 


HAGEN SUPPLY CORP., Dept. P-49, 5t. Paul, Minn. 5510! 
Prepaid in U.P.S. areas; others express collect. 


20 20 Pet Seahorses $2. 50 ¢ 


Free Kit with Seashells, Coral, Food and in- Ted 13 
structions. Keep these fascinating pets in a DANO 
jar or fishbowl, See the father Seahorse give Ge“ 

birth to live ponies. SPECIAL OFFER: Or- 
der two mated pairs and receive ONE PREG- 
NANT MALE, will give birth to 15 cute ba- 
bies (total 20 seahorses) for only $2.50, One 
mated pair only $1.75 LIVE DELIVERY 
GUARANTEED. 


AQUALAND PET CENTER 
P.O. Box 130, Dept. PS-4 
Shenandoah Sta., Miami, Fla. 33145 


LASER PISTOL, $1.00, How 
m 1.00, 
* build your یر‎ SAFE, 

——.* HELIUM-NEON LASER, $4.95. SONI 
ur SOUND PISTOL, $1.50. FLYING SAUC 
Xe plans, $2.95. Add 25¢ each cours 

postage. COMPLETE CATALOGU 
OF PRIZE: WINNING SCIENCE PROJECTS, 10¢ 
Roy Davis Laboratories, Dept. PS, 
118 West Adams St^ Jacksonville, Fiorida 32202) 


NN BUILD THIS MINI-BIKE—YOURSELF | 
NO WELDING NEEDED 


Lightweight, Rugged. Compares with th 
finest mini-bike you can purchase. Simple 
inexpensive construction allows you to as: 
semble your mini-bike with ordinary hobb 
shop tools, Illustrated plans, instruction 
and suppliers parts list. 9ه‎ ,$20 

Guaranteed. 


WESTATE pepo ee 
Dept. 5-4, Box 9216, San Jose, Cal. 95117 


FOAM AT HOME 


Strong, convenient, versatile, lightweight polyure- 
thane foam. Buy ingredients and foam in place for 
insulation, boat flotation, model and hobby work, 
high flotation water toys. Also low prices on glass 
cloth and resins for reinforced plastics work. For in- 
formation send 25€ to C. Ross, Sugar Grove, Vir- 
ginia 24375. 


maman رےجر رج جج‎ nanan Rk me 


-$50,000/YEAR POSSIBLE! 
Become a Finance Broker 
Full or Part Time 


RMP & Co., P.O. Box 901 Desk 2D 
EI Reno, Oklahoma 73036 


ve‏ نید WA ee VAAAAALLTAT 114A 11043 a‏ 0ھ 


EA IES George Daniels’ HOW TO USE HAND AND 3 

5 POWER TOOLS gives you all the word-and- 

picture info you need. Discover new techniques ` 

WAY and tricks for building and repairing with 
TOOLS only $1.95 to: POPULAR SCIENCE 

i Dept. 469, 44 Hillside Ave., Manhasset, NY 11030 


every important workshop tool. 22 big chap- 
WAALS ور‎ 4445444006404 1040445 VES AAAAA a LK E KE a Lh Ahk AAA kk hk 


ters, 325 illustrations. Hard-gloss paper Cover. 
Satisfaction guaranteed or money back. 
To order send check or money order for 


It only 
tastes 
expensive 


A | 1 n 
5 کاو دا‎ er 
ا ا‎ ts à; 
جا‎ ate 
p 2 
E Tee 
7 1 
8 
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* Join a Surveying Team—get in on ples 
ning of America's highways, bridges, 
dams, subdivisions, etc. Wonderful outdoor work. =<, RS 
: Jo MENS" Ideal for those who like to work with their hands. ^ 
ا ا‎ ii 1000s exciting big pay jobs open now to qualified 

E 3 E men. U.S. Bureau of Labor Statistics predicts 
shortage of 50,000 civil engineering technicians 
(Surveyors, etc.) by 1975 as construction of high- L 
ways, airfields, waterways skyrockets upward, اسسے‎ 
Qur easy step-by-step home-study plans have i 
helped 1000s beginners toward prestige salary, 
security. Big 68-piece Surveying Kit (training 
- transit, drawing, instruments, etc.) given to 


| ATreasury of SN 
ra-rino| (OLS 


NEW CATALOG 


Unique collection of hard-to-fina ver- | 
«atile hand tools and small power tools ; 
rarely found in stores or other cata- 
lugs. Large selection of unusual knives, 
precision tweezers, jewelers' and elec- t 
tronies pliers, flexible shaft machines, endless liacksaw, diamond 
plass cutter, soldering jigs, carbide hacksaw blades, silver solder, 
micro-miniature ا‎ hope T other fascinating itenis to make 
projeets easier, more fun are top quality tools. Used extensively | 

: you when you enroll. Thousands of Surveyors 
by WERE MERCK, machinists, craftsmen. Money back guarantee. | got their start through home-study. You can 


send 25¢ | FTT 214300 too! Send for “SURVEYING CAREER KIT"—ALL 


FREE! No salesman will call. Write & state age. 


NORTH AMERICAN SCHOOL OF SURVEYING & MAPPING ~w 
4922 RIVER ROAD, WORTHINGTON, MASS. 01098 | 4500 Campus Drive + Dept. 4184, University Plaza, Newport, Calif. 92660 


"EARNED $2000 


What if I’m laid off? “ob? WHILE TRAINING’ 


ke my | Says Robert N. Miller, 

will automation ta | ever afford to retire? Oakland, N.J. "I be- 
ا‎ How can old to change jobs? | when oie 
Am | too forced me to give up 


my job as truck driver p^ 


Can | learn a new skill? and earned $2000 while 
training. Now I own 


Could | succeed as my own boss: a mobile lockemithing shop and 
: , . o enjoy a successful full time 
How can | earn extra money fast: 


business. My thanks to 
Will my job ever pay more? 


Locksmithing Institute." 


... and Solve ALL Your "FUTURE" Problems 1 
BOB pee = 


MAIL 
COUPON 
NOW 


... With Locksmithing YOU HAVE IT MADE! You'll do 

light, clean, fascinating work—take your choice of steady, 

high-pay jobs or a big-profit spare-time or full-time of equipment 
business with your own “built-in” pension plan. EARN OCKS, PICKS &. 
MORE—LIVE BETTER, say "goodbye" to layoffs, LOCKS, 
automation, slack times, forced retirement! TOOLS supplied: - 


LOCKSMITHING I$ SO EASY TO LEARN—EARN Extra Money FAST. 


Regardless of age, education, minor physical handicaps, 74 
fun and earnings begin AT ONCE. CASH IN on all kinds EST. 1948 | ad -—— X3] کک‎ 
of locksmithing jobs AT HOME. It's quick and easy! ہہ ہے سے - | سد ول لد کا تل تل چ‎ m کہ سس حتہ‎ mm (RR نہ‎ M em E n 


Experts guide you—ALL locks. keys, parts, picks, special ~ Locksmithing Institute, Dept. 1111-049 : 
tools and equipment. complete illustrated lessons supplied. , udis Falls, New Jersey vies gdi 8 
FREE illustrated Book, FREE Sample Lesson Pages. ا‎ ease send FREE Illustrate vomer i 
MAIL COUPON NOW! Find out how being a skilled a Big Opportunities in l'ocksmithing com- d 
Locksmith can help you earn more, enjoy a better life. 8 pages—t REE E of all obligation—(no sales- g 
End your worries—Write TODAY. No salesman will call. : man will call). Q Veterans Check Here. 8 
Only school of its kind: N.J. State Lic, State Ap- , | i 
proved Diploma, Accredited Member NHSC. i NAME. sence EREE E PT E r سد‎ : 
LOCKSMITHING INSTITUTE | | B Name... او وو وا ا‎ nn - 
Div. Technical Home Study Schools 0400:۳ : US +8696 RACER SAU. xai x oe c acies یہہ‎ 8 
Bk 


Dept. 1111-049, Little Falls, N.J. 07424 
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E 
FORD 


[NI -COMPACT PHOENI} 
design. "Basis for the 


But Ford engineers are devel 


unit for the Phoenix, while 
engine. 
new mini- ,27ج‎ 
Motors' XP 887 


New small cars are planned by all four of the 
auto makers in the next two years, and sales 
of small cars in the U.S. could reach one- 
third of all new cars. Small-car category in- 
cludes U.S. compacts and sporty models as 
well as the imports. Right now, small cars 
account for almost 25 percent of car sales, 
with imports running to over 10 percent. If 
the trend in small-car sales in New York and 
California is followed in other parts of the 
country, small cars could account for much 
more than a third of sales. Detroit knows 
this. Models that will suffer most from 
the small-car boom: the big, medium-price 
sedans. 


A spanking new V-8 will power the Pontiac 
"70 Firebird line. Displacement will be 302 
cubic inches, just the ticket for those popular 
Trans-Am races. With Pontiac naming one 
of its new F-bird models “Trans-Am,” there's 
little doubt the division is making a major 
push to cash in on the publicity surrounding 
Trans-Am racing, even if Pontiac will not 
have a racing team. The new 302 is the first 
of a family of V-8s that will eventually be 
offered on all the smaller Pontiac cars. Later, 
perhaps in late 1970, Pontiac will bring out 
a single-overhead-cam V-8 to be used in the 
Grand Prix and other top-line models. 


Hardtop body styles may be phased out com- 
pletely in the next few years. At least the 
four-door hardtop appears doomed, though 
the two-doors may survive. That's the plan 
at GM and Ford right now. Both companies 
will build pillar sedans in all four-door 
models of the future. But the new models 
will look much like hardtops. The pillars will 
be inside the doors, and the windows them- 
selves will be frameless as on present hard- 
tops. Safety is given as the reason for the 
change, specifically roof rigidity needed to 
prevent injuries in roll-over accidents. Two- 
door hardtop roofs are stronger; that's why 
they may survive. More on safety: GM will 
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hoen: X 
a front-mounted four-cylinder engine and rear-axle drive. 


Detroit Report "sn 


. TWO-DOOR SEDAN of conventional 
is English Ford's Escort, with 


ing an overhead-camshaft power 
e Escort has a pushrod-OHV 
Ford is shooting for late-1970 introduction of the 
coinciding with the arrival of General 


build all its 1970 model cars with a crash- 
cushioning frame similar to Ford Motor's. 
Playing tit for tat, Ford will install, for "71, 
guard rails like the GM design. 


Fuel economy on the modern car has dropped 
to an all-time low, but an overdrive system 
that can be used with automatic transmis- 
sions on cars and light trucks may bring some 
relief. Borg-Warner has a new overdrive unit 
that is mounted on the differential instead of 
the transmission. It works as an automatic 
extra gear and saves 10 to 15 percent in gaso- 
line costs. B-W says it is now talking with 
Detroit car makers about the possibility of 
offering the overdrive as an option on 1970 
models. The system weighs about 33 pounds, 
operates on hydraulic power from a pump 
attached to the ring gear. It reduces the ratio 
from the drive shaft to the rear axle from 1:1 
to 0.72:1. B-W says that a motorist driving 
15,000 miles a year on gasoline costing 35 
cents a gallon could save about $100 over a 
three-year period. Cost of the overdrive? 
About $190. | 


An inexpensive nonelectronic skid-control sys- 
tem may show up on the smaller Detroit cars. 
in the next two years. One such system, 
standard on the Fiat 124, is now being con- 
sidered seriously for U.S. cars. A simple link- 
age between the axle and the body shell 
senses load differences and operates a pro- 
portioning valve in the brake line to the rear 
wheels. Brake pressure is reduced according 
to the weight on the rear wheels. In severe 
stops, with strong forward weight transfer, 
pressure to the rear brakes is decreased to 
prevent the possibility of wheel lockup. With 
a heavy load on the rear wheels, brake pres- 
sure is unrestricted, to use the added traction. 


Detroit Editor 
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Fast, sure starts all season long!‏ 
g‏ 


Delivers maximum cutting power! 


Fits over 90% of all power mowers! 


Start the season with Champion's all- 
new J-17LM. This unique spark plug 
was created by Champion engineers 
to spark both 2-cycle and 4-cycle en- 
gines. So, it's exactly right for 9 out 
of every 10 power mowers in use— 
including a// popular makes! Look for 
the J-17LM in the distinctive green 
and black package at hardwares, gar- 
den centers,service stations, and home 
and auto accessory shops everywhere, 


CHAMPION SPARK PLUG COMPANY 
TOLEDO, OHIO 43601 
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That's the kind we make. 


| iV nu To last through vacation trips. 
a tire | NORTH E298 _ And the rest of the year. 


did YOU have یں‎ PITE RT Several times over. - 
in mind? = 4 - ^. To give you that "'all's well" - 

| — ہے‎ feeling despite a full load of 

family, tents, canoe and dog. 

To stand the guff of all day 

at Interstate speeds. 


Start your trip right, 

at your Dunlop dealer's. 
He's a pro. 

Check the Yellow Pages. : 


He'll show you your choice of 

Dunlops. And put you on the ones 
right for your car and driving. 

"xU" — And if he goes on like 
Housekeeping 3 Dunlop invented the 
oe nene N tire, be patient. We did. 

2 . means s quality i in tires, tennis and golf. 

.. Buffalo, N.Y. 14240 


PROFIT IN YOUR SPARE TIME 


š SMALL ENGINE REPAIR PAYS BIG ! 


RAD IAL ARM i ۱ ا‎ E Outboard * Powermower * Chain Saw * Tracter 
ae WS J: MAKE EXTRA MONEY — or fix your 

D NES MEM own engines and SAVE! Illustrated, easy-te- 

5 AW KI : ; for m ا‎ 2 learn Home Study Course qualifies you es est- 
21 007953 pert. "Approved for Veterans." Write today! 


LINCOLN TECHNICAL INSTITUTB 
Suite 4-G, 472 Market St., Newark, N.J. 07105 


© Print YourOwn 


Cards, Stationery, Advertising, Circulars, 
labels, photo and movie titles, c ureh work, 
tags, greeting, sympathy, „prayer cards, ete. 
Save money. Pays for itself in a short time. 


Own a Printing Business 
2 & Good Profit. Raised printing one engraving 


too. Have home shop. We Basil everything. 
Direct from factory, only ily RI pee 


m 


Buy direct from fac- 
tory, assemble your- =. 
self. Incl. Y2 h.p. G.E. 
motor, easy to follow ; cmm 
instructions, all parts, s 
nuts and bolts. Guar. for life pat. mor radial arm track: twice 
the usual bearings for extra rigidity, greater precision. Rips 24", 
| 


rules. Write now for free details. 
PRESSES E-33 Meriden, ee osason 


(=) HYDRAULIC JACK REPAIRS 


AELA Earn While You Learn at Home 

(X Earn while you learn at home, Millions of jacks in gas and auto 

service stations, trucking firms, being OUR riggers, Toons 

and farms need servicing... most ch you can learn to 

repair. We show you HOW, Start spare time in your basement 
or garage. Big opportunity for mechanics, ACT NOW! 

Write for folder No.PS-4 and free bonus offer. 


Ju 
اع‎ iw. HYDRAULIC JACK REPAIR MANUAL CO., INC. 


crosscuts 12"; belt brake. $99. complete, freight col. Kit less 
motor (any standard 1^ h.p. ar larger will do) $ 84.85. With opt'l 
G.E, motor developing 1 h.p. $108.65. Money back guaranteed 
by one of world's largest manufacturers of bench power tools. 


re MAIL COUPON FOR ILLUSTRATED BROCHURE = ¬ 
American Machine & Tool Co. | 

i Dept. PSAR, Royersford, Pennsylvania 19468 

i Please send me without obligation your free illustrated 
brochure containing full information on the PermaTrak ۱ 

! radial arm saw kit. Also send free reprints of feature i : 
articles by editors of Popular Mechanics, Workbench 

|] and Family Handyman. NO SALESMAN IS TO CALL. 

] 


BUY & HOLD 


ADDRESS | «Wi U.S. SAVINGS BONDS 


C pO ————— A 4 | oe 


LIKE TO DRAW? 


In just weeks vou can be on your way toward high- 
pay career or fascinating hobby in Painting, Adver- 
tising Art, Cartooning, Fashion, TV Art, ete. Learn 
at home, in spare time. Bi artist’ s outfit and pro- 
fessional case ineluded. Remarkably low cost, Send 
name, address, age and zip for FREE Booklet. 
There’s no obligation. Established 1914. 


WASHINGTON SCHOOL OF ART 


Studio 16-008, Port Washington, N.Y. 11050 
Accredited Member NHSC 
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_ACCORDIONS آ٥‎ 
un 1 AMPLIFIERS 


A کے‎ G.P.O. BOX 3 e STATEN ISLAND, N.Y. ta 


Discover the Excitement of Learning 
COLOR TV, COMMUNICATIONS 
ELECTRONICS 


by practicing at home with kits 
NRI sends you 


Train at home for op- 
portunities awaiting you 
in Color TV, Broadcast- 
ing - Communications, 
Industrial Electronics. 
NRI learn - by - doing 
courses include equip- 
ment totally engineered 
for training purposes. 
You gain priceless ex- 
perience at home. Build your own custom Color TV 
set as you learn TV-Radio Servicing. Make $5 to $7 an 
8 و‎ hour spare time as you train. Whatever your educa- 
: ا‎ tion, or your reasons for wanting to learn Electronics, 
B o NRI has 15 training plans you should know about. 
i w-— 1 c 2 E Ss. noni cce | Mail coupon for free Catalog. No salesman will call. 
BIG SAVINGS up to V c or more on po make "aceardions, | NATIONAL RADIO INSTITUTE, Electronics Divi- 
Over 40 models. Standard and new electronic models. Buy direct | Sion, Washington, D.C. 20016. 

at low discount prices. Get five-day home trial. Small down pay- APPROVED UNDER GI BILL 

ment, easy terms. Free gifts. Trade in allowance. Money back 
guarantee. Rush coupon for color catalogs, discount price list. | 
Accordion Corp. of America, Dept. P-49, .5535 W. Belmont 
Ave., Chicago, Illinois 60641 


e 0 00002802580858005082808250350000020202020^0^025268 
NATIONAL RADIO INSTITUTE 101-049 * 
Electronics Division = Check for facts e 
Washington, D.C. 20016 on new GI Bill. 


COUPON | ACCORDION CORP. of AMERICA—Dept. P-49, | | * 

5535 W. Belmont Ave., Chicago, Illinois 60641 | 2 " 

BRINGS Send FREE Color catalogs and discount prices. In- i á ame Age 

FREE clude special information checked: e Address "——— —————— asp ehh - 

COLOR | Amplifiers [] Button Type Accordions] | : City rm Zip = 

| CATALOG & | Náme— — — — — — — — — — | | ? ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL ° 

| PRICES. Address 090906090000000909000009000600000000000902 

PRICES DI LL Ls MM —— n —— 
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Amazing 200th Anniversary Celebration 
Limited Time Offer o on Heirloom Edition 


DISCOUNT * 
EVER 


on this magnificent new Heirloom edition of Ni 


ENCYCLOPAEDIA 
BRITANNICA 


You get all 24 volumes now...direct from the publisher... ٠ 
pay later on easy Book a Month Payment Plan 


Yes, the response to our 200th Anniversary 
Celebration last year was so favorable that 
Encyclopaedia Britannica has decided to ex- 
tend the Celebration—by making available 
to you now—a completely new offer. Under 
this new offer you may obtain this magnif- 
icent new Heirloom edition—at the best dis- 
count ever—for this year only! This latest 
edition of Britannica—the greatest treasury 
of knowledge ever published —is being 
offered on a remarkable direct-from-the- 
publisher plan. 
Benefits Passed on to You 

You may wonder how we're able to make 
this truly dramatic discount offer. First, be- 
cause we hope for great demand on this 
magnificent Heirloom edition, we'd expect 
to materially reduce our costs. And, because 
we'd like every youngster to have the advan- 
tages of this great encyclopaedia — to help 
with homework and to answer questions — 
we pass these benefits on to you. All 24 vol- 
umes of the new Britannica will be placed in 
your home NOW ... you pay /ater on con- 
venient budget terms. It's as easy as buying 
a book a month. 

In the new edition of Britannica, you will 


AT i 
e RUE J 


7 
GÀ nie. em 


Few people 
^ are aware 
that the 
2 first edition 
— of Britannica 
7 was originally 
published over a 


is why the publishers 


Anniversary Celebration. 


find thousands of subjects that you and your 
family will refer to in the course of your 
normal day-to-day affairs. For example, 
you'll find special articles on household 
budgets, interior decorating, medicine and 
health, home remodeling, and child care. 


Thousands of Subjects and Illustrations 
For Homework and Household Help 
For students, Britannica is indispensable. 
And the new edition is the most readable, 
interesting and easy to use in our entire his- 
tory. It develops the active, alert minds that 

bring success in school and later life. 

The latest edition offers more than 22,000 
magnificent illustrations—thousands in 
vivid color,plus the finest, most current maps 
available. With 36,000,000 words—the work 
of some 10,200 of the world's great author- 
ities — Britannica is the largest, most com- 
plete reference work published in America. 

Also, may we send you our special new 
200th Anniversary Preview Booklet which 
pictures and describes the latest edition? For 
your free copy and complete information 
about this dramatic discount offer on the 
magnificent Heirloom edition — available 
only during this year — mail the card now. 


Dept. 
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have decided to extend the 
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Join the NRA and enjoy the 
Shooting sports all year long 


NRA members help promote the shooting 
sports and enjoy many special services: 12 
big issues of AMERICAN RIFLEMAN maga- 
zine, shooting programs, hunting, legislative 
and firearms information services and much 
more. You receive colorful embroidered em- 
blem FREE if you join now. Dues are only 
$6. Use Application to join. 


To: NATIONAL RIFLE ASSOCIATION ~ 1059D 
1600 Rhode Island, Washington, D.C. 20036 


Enroll me as an NRA member and start my sub- 
scription to AMERICAN RIFLEMAN. Send emblem. 


[] $6 enclosed [] Bill me 
Name 
UDlolo CHUTE ne سو س تھے سس‎ mnm : 
بب ھی‎ EEE St I 7 


See ہے لے ےہ‎ eee 


Confirming application and details will be sent 


 — —POa!Ü— ےس‎ 


* (when you send 10€ for postage] 
20 ALMOST-RARE 
STAMPS 


From 12 LOST NATIONS! 
Most a Half Century Old 


We'd like to send youascore of Postage Stamps 
from nations overrun by invaders in the 19th 
and 20th Century and never freed again — 
stamps so appealing that experienced and be- 
ginning collectors alike want them! When these 
are gone no more will be available. And from 
our Approval Service we'll include 110 addi- 
tional stamps from Britain's Lost Empire, (alone 
worth over $3 at catalog prices!), plus an Illus- 
strated Album and other unusual stamps for 
Free Examination. You can keep the Album and 
110 British Empire Stamps as an Introductory 
Bonus should you buy $1 worth from our ap- 
proval selection! Or return Album and 110 
Stamps with selection and pay nothing. Cancel 
service anytime. But in either case, the valuable 
Lost Nations Stamps are yours to keep FREE — 
as an introduction to the World's Most Reward- 
ing Hobby. Send 10c for postage today while 
supplies last! 

KENMORE CO., Milford LN-369, New Hamp. 03055 


EE PICTURE NEWS 


mm‏ ہر 


Pint-size furnaces for homes? 


Future home furnaces may be as small 
as the experimental unit above. By an 
arrangement that creates high-level tur- 
bulence, the Raytheon unit achieves more 
efficient heat transfer from burning gas 
fuel to water [Science Newsfront," PS, 
Mar.]. A prototype has heated a Ray- 
theon laboratory since last year. 


Camper rides on air cushion 

Here's a camping unit that gets off the 
ground when it hits the road. It operates 
on the air-cushion principle and can trav- 
el over both land and water. The Hover- 
sprite, designed by Sprite Ltd., a British 
trailer-manufacturing firm, is still in the 
research stage, but already has proved 
itself at 35 miles an hour. 
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New Evinrude "85" 
THE “SLEEPER” 


Nothing in its power class 
Is in its performance class. 


This new Evinrude “85” is a lot more 
engine than anybody expected an “85” 
could be. 


In fact, it does so many things that 
engines in the 80-90 hp class normally 
can't do, it's hard to describe this new 
easy-going V-4 without seeming to 
over-rate it. 


Take thrust, for example. The “85” was 
designed to plane heavy loads and big 
offshore boats; to pull kites and slalom 
riders and snatch gangs of skiers out of 
deep water. We didn't require that it 
be able to hold its own with a 120 hp 


See your nearest Evinrude dealer. 
Or write for catalog and price list. Evinrude Motors, 
4020 N. 27th St., Milwaukee, Wis. 53216 


stern drive. But it does it with ease. 
And it's as quick as it is strong. 

More important than the things this 
new Evinrude "85" can do is the way it 
does them. Easily. Effortlessly. Effi- 
ciently. On an absolute minimum of 
fuel. It has the rare ability to do hard 
work without working hard. The kind 
of engine that keeps its youth a long, 
long time: 


The Evinrude "85" delivers a king's 
ration of everything. Push-button shift- 
ing luxury. Sound sealed quieting. Fail- 
safe reliability. Electronic ignition. Up- 


and-down as well 
as in-and-out boat 
ےس‎ trim adjustment. Auto- 
= matic choke and 
thermostat. Built-in 
alternator. If it's 
worth having — the 
Evinrude “85” has it. 


It has everything except size. Its pow- 
erhood is just two-thirds the size of 
last year's "85". And it's no higher in 
the motor well than a competitor's “65”. 


Another low-down Evinrude engineer- 
ing trick. 


EVINHUDE I. 


` Live Better Electronically With 


LAFAYETTE 


RADIO ELECTRONICS 


Now OFF PRESS 
BETTER THAN EVER 


Over 500 Pages | 


Stereo Hi-Fi e Citizens 
Band e Ham Gear e Tape 
Recorders e Test Equip- 
ment e TV and Radio Tubes 
and Parts e Cameras e 
Auto Accessories @ Musical 
Instruments e Tools e Books 


Featuring Everything in Electronics for 

e HOME e INDUSTRY e LABORATORY 
from the "World's Hi-Fi & Electronics Center" 
LAFAYETTE Radio ELECTRONICS 


Dept. 13049 P.O. Box 10 
0100021 ۷ 
: Send me the FREE 1969 catalog 690. 13049 : 
«o aa - 
p —————— 
HE o مصأوآو.ص-.×ص×فںمسسومسسججپ‌ِسسپس سو‎ i 
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PLANER - MOLDER- P‏ ھ 


t ar 
aS 


Now you can use > this ONE - powardesd shop to turn rough lum- 

ber into moldings, trim, flooring, furniture. .. ALL popular pat- 

terns. RIP... PLAN M separately or all at once 

with a one HP motor. Use 3 to 5 HP for high speed output. Low 

Cost... You اما‎ own this power tool for only $30.00 down. 
end postcard today for complete facts. 

BELSAW POWER TOOLS, 929- A Field Bldg., Kansas City, Mo. 64111 


Trained mechanic or begin- 
ners produce accurate parts 
in metal, plastics or wood 
with this combination lathe, 
miller, borer, drill press and 
grinder. Extremely accurate 
and simple to 
operate. Only 

$139.50. 


Write .مس سوہ‎ Inc. 
Dept. AD9, 350 Broadway, New York, N.Y. 
aaa aa | 


AE PICTURE NEWS 


Steel-lined poncho protects police 

A Swedish-made vest, armored with 
1/10-inch-thick steel plates, can stop 
machine-gun fire at 15 feet. Overlapping 
four-by-five-inch plates are attached to a 
iriple layer of fabric, and rubberized to 
prevent rattling and corrosion. With 32 
plates in front and 27 behind, the 40- 
pound weight is about evenly divided. 


3-D laser pictures spot tire flaws 

The tire above is being photographed 
with laser light, producing a three-dimen- 
sional picture, or hologram, that detects 
hidden flaws without destroying the tire. 
When inflated, the tire expands slightly. 
Flaws cause slight bulges that appear as 
bright circles on the hologram. The 
process was developed by Uniroyal. 
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Look at our hull. Twin arches make Look in our cockpit. You'll find 


water behave. Channel it to lift and 9-passenger space with virtually every- 
cushion your ride... stabilize turns... thing your comfort, luxury and safety 
keep spray away from passengers. requires—as standard equipment. Full 
Look at our construction. Fiber- dashboard controls. Illuminated instru- 
glass reinforced plastic, lab-controlled ments. Lights. Fold-down lounge seats. 
for strength plus resilience . . . Washable mildew-proof carpeting. 
oven-cured for maximum durability. Rugged, reliable 210 hp V-8 stern drive. 
Permanently bonded hull, deck and SO see for yourself (four models, 
marine plywood floor for maximum 16'2" to 19'1") at your Johnson Boat 
tightness. dealer's, or write for free catalog to 
Look at our flotation... more than Johnson Motors, Waukegan, Ill. 60085, 


enough to keep 9 passengers and Dept. PS-B94. Division Outboard Marine Corporation 
surfer afloat and upright. Drill a hole —= 7 : 
anywhere in Surfer's floor; you'll hit 
non-absorbent flotation. (Unless you hit 
one of those big, beefy stringers that 
underpin the engine.) Flotation is 
foamed in place to fill every void... 
adds to structural strength. 

Look at our hardware. All of Surfer's 


deeper "comes with''—not optional-at-added- 5 


cost. Its not just screwed on; it's Note for big-game fishermen . . . took at the 
re’ | bolted through. And the bolts go Johnson 191—for you to customize to your kind of 
you O ees through glassed-in backup plates. If fishing: Same SURGE ROY Det 7 70 


: میں‎ t: .  . drive, two bucket seats, and wide-open space— 
the b tter that doesn't grab you, wait 'til you have tor adding fighting chairs, bait wells, what-have-you. 
— e | to grab if. Also corrosion-resistant — è 
| for skippers who'd rather spend time New 79-ft. Surfer is a 
polishing their seamanship than 
their metalwork. 


ae That means 
s S quality in depth 
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Spare-tire carrier for pickup trucks 
You can remove and replace the spare tire 
in less than 10 seconds, keeping clean and un- 


bruised, with this new carrier. $20 from 
Rahm Products Co., Pinole, Calif. 94564. 
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WHAT'S NEW 


FOR YOUR CAR 


Golden Robot superhitch controls sway, 
swerve, bounce, and tongue drop 


Valley Tow-Rite decided to create the 
Rolls-Royce of equalizing trailer hitches and 
spent over five years on development work 
before the Golden Robot was put in produc- 
tion. It is intended for trailers up to 30 feet 
in length with tongue loads up to 800 pounds. 
The control assembly consists of a 13,000- 
pounds-per-inch compression spring with 
pintle and cams; the hitch ball is locked out 
and the joint linked rigidly to the trailer 
frame. This hitch equalizes load even on 
turns (others work only when the vehicle is 
going in a straight line). The locking con- 
nector is a swivel type, as commonly used on 
heavy trucks, and doubly locked by a shear- 
pin device. $179.50 from Valley Tow-Rite, 
27 E. Vine St., Lodi, Calif. 95241. 
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High-performance oil pump for VW engine 
Using your VW engine in a dune buggy or 
for other rugged duty calls for extra lubrica- 


tion. The Superpump above sells for $29.50 
from Revmaster, Riverside, Calif. 92501. 


©Volkswagen of America, Inc. 


if 


EJ - f 
— d 
M 


4 : 
UC 
۱ "s cm 
| Ang 5 
| سے‎ e i e 5 
"n "n a m = کک‎ 
Aa Ted = sata dj a Loi a 
- -- 7 -0* : d 7 i EMT LL = 
ae ^ سے و‎ £x / sË = ah 
002 RNN 
L 2 FE a 
“a = i : 8 ۴ $ " L np 
ہے‎ um J [a à , 
fs اس پا‎ ANNEN |i ۹ 
— ^ 5 " 1 i 
PM Eo : È 
— PN ہیں ا‎ E 
£s 1 i 
2۵ 3۲ ih 
" : i = 
k F 
J r Ë à 
EI 
i 
1 4 


AAAS 


DEM جا‎ d na Se | Y d " "EN. j ! er. a ری‎ ‘ 
e LA ‘Bic 0۵۸۸ 2, Y EE ل7 07 ۱مف‎ 
AL Wil} a یا‎ 


| 
| 
| 
| 
If a VW salesman tells you it was only driven to church 
on Sunday by a little old lady from Pasadena, 
you can believe him. 
BecauseVolkswagensalesmenaretaughtnottolie. whichever comes first, if anything conks out that was 
They don't have to. guaranteed* not to conk out, he'll fix it for free. 
They have the most persuasive selling weapon And that includes replacements, parts and labor. 
in the world. So let a Volkswagen salesman show gaa 
The VW dealer's 100% guarantee.* you around, | 
And it's found only in the best used cars. When you spot a car with a 100% 
(Those that pass our 16-point inspection.) guarantee, don't worry about how it 


It simply states that for 30 days or 1000 miles, works. Just how it looks. 


* engine, transmission, rear axle, front oxle assemblies, brake system, electrical system. 


ACTOR 


MORE POWER 
FOR 
BIG JOBS 


- Fo 
T aee d 
2 1 


No week-end toy — this garden tractor has real 
work power! 14 hp, plus extra size, weight, and 
traction gives you added pull-power. No fluid- 
drive loss...geared drive leaves more horse- 
power for bigger attachments. You can mow 
2 to 3 acres per hour; clear 16" snow in one 
pass; plow, roto-till, move dirt. So well built, 
you actually get over $100 more value. Send 
for catalog, prices, name of dealer. 


a! اھ ا‎ a | Sag DER EA aE a =e [ERI کے کے س‎ 


Name ——————————————— —— | 
Address | 
eniin CONOMY | 


TRACTOR‏ سس 
A-4 Anoka Ave., Waukesha, Wis. 53186‏ 1005 


WANT - 
MAXIMUM PERFORMANCE? 


e Reduces friction 
e Increases horsepower 
e Saves gas 

e Makes every car, 
old or new, 
perform better 


Get it from 
the man who 
"cares" for 
your car. 

or write 


Dept. 
PRODUCTS, INC. Akron, Ohio 44309 
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THE IMPROVE? 
OIL ADDITIVE | 


-SIZE | 


SHORT CUTS AND TIPS 


FROM HERE AND THERE 


Repairing with epoxy glue and fillers 


Mix a filler with epoxy glue and you 
have a paste or putty for restoring miss- 
ing fragments of porcelain, glass, metals, 
and so on. The filler can be any of a vari- 
ety of materials. Powdered glass (used to 
repair chipped porcelain in doll’s head 
above) makes a translucent paste. Pow- 
dered clay, talcum powder, dry plaster of 
paris, or powdered metals make the fill- 
ers, depending on the job. First mix the 
resin and hardener completely to form 
the glue, then add enough filler to get the 
desired consistency. Mixing test batches 
first and letting them harden is helpful. 
Coloring pigments can be added as 
needed to suit your job. 

WALTER BURTON, Akron, Ohio. 
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Tiny turnbuckle for tough gluing jobs 


To clamp glued-up round or segmented 
stock, try this miniature turnbuckle made 
from a bicycle spoke. Form a bridle from 
flat stock to fit around the nipple end, so 
the nipple can be turned. 

JACK PIERCE, Pittsburgh, Pa. 


AT DISCOVER THE FAMILY . ^. xA ad A n 
1 X It's a great.day for.a picnic» The s sün. NGC ED "x "m 


A softbreeze-tumbling the clouds, Everything fresh and green, m = 


, YOU see it in the faces of your family. Scootiag across 
" 4 ~ Wild flower fields. Ctisscrossing shadows under tall trees. 4: 
-— ٦ ہك‎ the wife, the kids. And thedamily Yamahas. x ہا‎ 
- * =, "*You.and*your son will go for the éw Single Enduro DT-1B™ 
RO = » 250cc of 5-Dort power: With special Enduro front forks. 
—- ہے‎ E a a Wife and daughter-cotld share the new^125 Single Enduro. 
۴ " a ub ے‎ 6 electric starter makes it a perfect woman s bik@. 


did E are thrée other machines im ouarîil family.‏ : سے ےمم 

- * All fully equipped*for the trail. | » 

i“ = جي‎ € — And now thaf we; ve metmet 940 our [ families together. 
o» | ` = Maybe on a’picnic. , 


E EC „ = Above: 250 Single Enduro DT-1B, 125 Single Endur® AT-1. 
Ssg e Below: 80 Trailmaster YG5-T, 100 Trailmastér L5-T, 175 Single Enduro CT-1. 


Yamaha International Corpotation. 
P.O.Box $4540 Los Angeles, Californi#®90054 


` YAMAHA 


Its a better 
machine 
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And with Breakerless Thunderbolt Ignition you get the fastest voltage 

rise in the marine industry. Thunderbolt delivers up to 40,000 volts 

to the Polar-Gap spark plugs at twenty times the build-up rate on | 
conventional ignition systems. It keeps plugs clean and strong after a 
hours of trolling. It will fire spark plugs over a wider range of engine —! EM HAE FOE OM) 
rpm and ipse p conditions than any other ignition system in the ii —"—— : 
marine industry. Engine life is greatly extended because of the پش کی یس‎ EE EE EIGN 
absence of pre-ignition caused by deposits on conventional spark FOR 30 YEARS: 1939-1969 
plugs. Is this the world's best ski outboard for the man who fishes? 


Or first choice for the fisherman who has skiers in the family? JIVE FOL 409 7)IÍ|UOPV 

You decide. At your Mercury dealer. - 

COMPLETE RANGE OF POWER: 4, 74, 9.8, 20, 35, 50, 65, 80, 100, 125 HP. FOR NEAREST MERCURY DEALER, SEE THE YELLOW PAGES UNDER “OUTBOARD MOTORS." 
Kiekhaefer Mercury, Fond du Lac, Wis.; Canada, Ltd.; Australia Pty. Ltd. 


SNEAK PREVIEW: 
Amazing Radial Engine 


Pontiac X-4 has a 
racy tail and no rear 
overhang. The styl- 
ing is by Pontiac 
engineers, not GM 
stylists, but they 
were clearly thinking 
about aerodynamics, 
wind resistance, and 
fuel economy. All 
luggage is stored 
under the hood, and 
the entire drive train 
is placed behind the 
single bench seat. 
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REG. U.S. PAT. OFF. 


in Pontiac's Mini-Gar 


Pontiac’s far-out design for the "commuter 
car of the future" is undergoing tests right now 
and could go into production in the near future 


By JIM DUNNE / PS Detroit Editor 


Motor Division likes to gamble. Right now it could be‏ ہیں 
putting up the ante for its biggest gamble ever. The big GM di-‏ 
vision is developing a completely new car of revolutionary design,‏ 
a car that combines the chassis layout of a racer with the power‏ 
potential of an airplane engine.‏ 

Pontiac calls it the X-4. That’s a code name taken from the 
configuration of its aircraft-type radial engine. 'The X-4 is a small 
economy car, 47 inches high and weighing about 1,500 pounds— 
just right for running back and forth to work. But any similarity 
to other commuter cars you may have heard about ends right 
there. 

The car is top secret. It is 
currently undergoing accelerated 
design refinement at both the 
Pontiac engineering center and 
the General Motors "Technical 
Center. Neither the division nor 
GM will admit the car exists, or 
comment on its purpose. Details 
in this report came from first- 
hand inspection of the car plus 
| information from unofficial 
sources in Detroit. While the X-4 is still in the development 
stage, permission to mass-produce it, which must come from the 
GM hierarchy, could be granted at any time. 

Two things make the X-4 different—its power train and its en- 
gine. The engine is placed behind the driver, but ahead of the 
rear axle, in the manner of modern racing-car layout. It drives 
a torque converter that powers a three-speed automatic transaxle, 
with planetary gear trains running coaxially with the axle shafts. 
The gearing is really part of the final drive unit, while the torque 
converter seems part of the engine. In addition, engine, trans- 
——- and rear axle form one solid unit. But more about that 

ter. 

Continued 
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Pontiac’s Air-Cooled / € 
Two-Stroke = 
Radial Engine 


Key to almost vibrationless 
running of the Pontiac X-4 
experimental two-stroke 
engine is the Scotch-yoke 
crank arrangement. Oppos- 
ing pistons share the same 
one-piece connecting rod, 
which moves back and 
forth in a straight line. 
This linear motion is trans- 
formed to rotating motion 
by crankpins sliding back 
and forth in slots in the 


— INTAKE PORT 


The X-4 engine is unique, a 
radical new design never before 
seen in a production automobile. 
Built especially for the car, it is 
an air-cooled, two-stroke, unsu- 
percharged, four-cylinder radial 
engine that burns gasoline. That's 
just half the story. Because of 
the startlingly different crankshaft ar- 
rangement, the X-4 is about as close to 
being vibrationless as a piston engine 
can be, and is radically different even 
from its closest relative, the aircraft en- 
gine with radially disposed cylinders. 

To understand how the X-4 works, 
bear in mind that the piston rods move 
only up and down with the pistons, never 
swinging to the side. There are no con- 
ventional connecting rods with big ends 
oscillating around the crankshaft. 

Paired pistons. The engine’s four pis- 
tons work in pairs, opposing pistons 
forming a pair. The two paired pistons 
are connected by a straight, one-piece 
connecting rod with a metal yoke in the 
middle. When one piston is moving 
down, its partner is moving upward. 
The pair of pistons, rod, and yoke form 
one solid unit. This unit is guided by 
the pistons following the cylinder walls. 

The plate that connects the two pis- 
ton rods forms part of a Scotch yoke. A 
small slot in the plate holds the crank- 
pin bearing and guides the bearing from 
side to side as the pistons are driven up 
and down. Thus the up-and-down mo- 
tion of the pistons, combined with the 
side-to-side guidance of the slot, forces 
the crankpin to turn in a circle. That 
turns the output shaft. 

The other pair of pistons has its own 
Scotch yoke next to the first one. Since 
the piston pairs would interfere with 
each other if both used the same crank- 
pin, the cylinder pairs are offset. 

Forerunners. While the Scotch-yoke 
principle is old, it is rarely found in 
automotive engines. Ford built a lab- 
oratory model of a four-cylinder opposed 
engine about 12 years ago, but it never 
saw the underside of a hood. Ford's 
model was water-cooled and developed 
very little low-end torque. 

Just before World War II, General 
Motors developed a 200-hp., four-cylin- 
der, liquid-cooled, two-stroke airplane 
engine that was never used commercial- 


Overall appearance of X-4 shows no family resemblance. 


ly. Called the X259, it ran experimen- 
tally in a number of test cars, though it 
was developed for a drone aircraft. Most 
reports claim the X259 is the granddaddy 
of Pontiac's X-4. 

The cylinders are of finned-aluminum 
construction, but engine cooling is aided 
by a fan, and ducting that covers each 
cylinder. By means of the ducting, the 
fan forces cooling air evenly over the 
engine surface. 

Like most two-stroke engines, the X-4 
sounds as if it is running faster than it 
should. Smoke coming from the gas-oil 
fuel mixture also causes concern. 

Power varies with carburetion, but re- 
ports say 80 hp. is tops. That's enough 
to give the lightweight car perky per- 
formance. With displacement of the 
engine right around 100 cu.in., more 
power could be developed by installing 
fuel injection. 

What about lubrication? Here's how it 
works. 'The engine has a dry sump so 
that there is no oil splashing around in- 
side the crankcase. An oil-pressure 
pump feeds oil to the sliding bearings, 
while the cylinder walls are lubricated 
by oil added to the fuel. Thus no oil 
leaks down into the lower combustion 
chambers when the engine is stopped. 
Excess oil on the Scotch-yoke parts is 
continuously drawn off by vacuum. As 
for the 30-degree layback in the attitude 
of the engine, a technician explained: 
“The engine doesn’t care what angle it’s 
set at. It always runs fine.” 

Two Zenith side-draft carburetors fur- 
nish the fuel mixture for the X-4 vehicle. 
Other test engines are running with a 
fuel-injection setup. Air intakes are 
through the quarter-panels, and oil- 
soaked sponges are used for oil filters. 
There is a standard four-socket ignition 
distributor. 

The body: conventional. The X-4 body 
is not a great departure from the usual 
commuter-car construction. It has unit 


[Continued on page 214] 
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Strange Devices 
That Found 

the Sunken Suh 
SCORPION 


Here’s an inside look at the search 
vessel Mizar and its electronic ''fish." 
U.S. Naval Research Lab’s Chief 

of Ocean Engineering Branch, 
Chester L. Buchanan, tells his story to 
PS Senior Editor Herbert Shuldiner 


ILLUSTRATION BY PIERRE MION 


۳ 

Buck we have a sub overdue!" It was early eve- 
ning on May 27, 1968, and the familiar, but strained, 
voice of Dr. John Craven, chief scientist of the Navy 
Deep Submergence Systems Project, on the phone 
filled me in on the bare details: 

The nuclear attack sub Scorpion was missing. It 
was last heard from somewhere south of the Azores 
at midnight on May 21. The Navy was mustering an 
armada of ships and planes to trace the 2,100-mile 
course the Scorpion was supposed to travel between 
the Azores and Norfolk. 

“Where is Mizar?” Craven asked. 

The Mizar is our special research ship the Navy 
turns to first when it is searching for anything deep 
in the ocean. I told him the Mizar was at Norfolk. 
Later that night the overdue Scorpion was officially 
classified by the Navy as “‘submiss,” and the Mizar 
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Mizar's electronic “fish is towed 30 feet above 
the ocean bottom as it photographs the remains 
of the lost nuclear submarine Scorpion on the 
145th day of its search. A 35mm camera made 
thousands of photos of large sections of the de- 
stroyed sub and the area around it, which the Navy 
analyzed to determine the cause of the tragedy. 
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Drum of Mizar’s winch holds 22,000 feet of 34-inch 
cable that lowers the fish below the surface. 


Here's the fish just as it's being lowered through 
the Mizar’s specially constructed well. This avoids 
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was ordered to sea to join the search. 

It was not the first time I had been 
assigned the job of searching for a miss- 
ing nuclear sub. Back in 1964, my group 
on the Mizar found and photographed 
the remains of the missing sub Thresher, 
which sank off the New England coast 
six years ago [PS, Feb. '64]. We also 
participated in the search for a missing 
H-bomb in 1966 [PS, June ’66] off the 
coast of Spain. 

The Mizar is a one-time Polar supply 
ship we had converted into a modern 
oceanographic research vessel. The little 
266-foot ship, with a beam of 52 feet and 
a draft of 18 feet at full load, has the 
best seagoing lab anywhere. It had, in 
fact, become the Navy’s major tool in 
probing the ocean depths. 

The search for the Thresher took over 
a year, though the general location was 
known. This was tougher. The Scorpion 
could have gone down anywhere along 


over-the-side towing and gives the ship’s scientists 
more latitude in maneuvering it underwater. 


Stubby little Mizar is the 
Navy’s best tool for prob- 
ing the ocean bottom. It 
found the remains of the 
sunken sub Thresher and 
helped locate a missing 
H-bomb off the coast of 
Spain. The Mizar is a con- 
verted Polar supply ship, 
which now has the best 
seagoing laboratory in the 
Free World. 
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the 2,100-mile track. But we had to start 
some place, so we decided to head for the 
spot the Scorpion was last heard from— 
somewhere south of the Azores. 

We left Norfolk on June 2. It took a 
week to get to the vicinity of the Azores. 
This portion of the Atlantic is sometimes 
called the Sargasso Sea. The early-sum- 
mer sargassum weeds floated in long 
windrows at the surface. 


Bow of submarine rests quietly on ocean bed in 
photo taken under 10,000 feet of water. 
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We began to get acquainted with the 
area by means of our primary search 
weapon—the “fish.” This two-ton, nine- 
foot-long rig looks as though it was put 
together from a giant erector set. 

The fish houses our detection devices: 

€ A proton precession magnetometer 
on the tail to detect magnetic anomalies 
—variations from the earth’s normal mag- 
netism that might be caused by metal 
objects lying on the ocean bottom. 

e Two side-looking sonar transducers 
that acoustically view the bottom at each 
side of the fish and transmit information 
back as to whether any object protrudes 
from the ocean floor. 

€ A nuclear sensor. 

e Depth indicator. This is an acoustic 
transducer that signals the fish's distance 
above the bottom. 

e A 35mm camera with an extreme 
wide-angle 9.8mm lens. Because of the 
great darkness at the depths we search, 
the camera doesn't require a shutter. 
An exposure is made every time we fire 
two 200-watt xenon-vapor strobe lights. 
It can take a 400-foot roll of film and 
make pictures all day without reloading. 

We launched the fish through a spe- 
cially constructed well in the Miuzar’s 
bottom. 'The search rig is towed from a 
22,000-foot-long cable on a winch. The 
cable, 34 inch in diameter, has only one 
coaxial electrical conductor. Its 48 
armored wires can support 36,000 pounds. 

The cable is also the fish’s umbilical 
cord. It carries power and transmits sig- 
nals from the ship to the instruments in 
the underwater search rig. 

Our first photographs were made at 
10,000-foot depth, with the fish 30 feet 
from the bottom. They showed that the 
water was very Clear. 

Continued 
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Mizar crewmen lowers a  inmsponder to be unified 
on bottom. It helps in locating fish on the bottom. 


Scorpion's sail shows in photo made by the fish. 
Mast extends from the top of this conning tower. 


At some points great rocks stuck up 
from the bottom. To our dismay, these 
were magnetic, and the magnetometer 
recorder went wild when we got close. 

Our searching speed was one knot— 100 
feet per minute—crossing and crisscross- 
ing, hoping to see something that might 
be a clue. 

A bent piece of metal. 


| 


On June 27, we. 


photographed a piece of bent metal, a tin 
can, and one bottle. I thought the tin can 


and the bottle could happen anywhere— 
but the bent piece of metal? It seemed 
like a very strong clue. But there was no 
way to connect it with the Scorpion. No 
other clues were found during the rest of | 
the month. 'Then it was time for our | 
crew to be rotated for a rest period. I | 
told the crew that relieved us to continue | 
searching the area where we had found 
the metal plate. 


Jerry Gennari, head of my mechanical 


engineering group and Dick Bridge, head 
of my oceanology section, flew out to re- 
place Bob Patterson and me as the heads 
of the scientific search party. Bridge and 
Gennari took up the search for addition- 
al clues around the area of the bent plate. 
But then even the metal plate we had 
found seemed to have disappeared—it no 
longer showed up in the photographs. 

They started to expand their search— 
and on the last day of their tour, the 
fish’s magnetometer kicked up a real big 
magnetic variation given off by some ob- 
ject on the bottom. 

Had they found the lost Scorpion? 


They were sure they had, but the Navy | 


ordered the Mizar back to the Azores, be- 
fore Jerry and Dick could confirm the 
“find” with photographs. 

I sailed out with the next relief crew. 
You can imagine my excitement as I re- 
turned to the area, hoping the Scorpion 
had been located. But on the very first 
camera run, we photographed a big rock 
sticking up out of the bottom. We soon 
became convinced that this was the source 
of the strong magnetic signals. Disap- 
pointed, we started to expand our search 
into fresh areas. But we had nothing new 
to show for our efforts. 

In early October, we were on the verge 
of giving up the hunt for the winter. The 
weather was getting rougher and the wind 
stronger. As I analyzed our findings over 
the whole summer I became convinced 
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Chester Buchanan checks photo analyzer aboard 
the Mizar. Device is used to check the quality of 


that the piece of metal we had found in 
the first 18 days was a strong clue that 
had not been fully exploited. And I 
wanted to check it further before weather 
ended the search until spring. I held out 
for continuing the search for one more 
month, and the Navy approved. 

Extra equipment. Ernie Czul, a me- 
chanical engineer in my division, and I 
went out with the Mizar for that last 
month. We brought along a lot of extra 


equipment to make a number of special 


tests near where we had spotted the metal. 
We tried new search patterns of circles, 


After section of the Scorpion resting on ocean bot- 
tom plainly shows locker where messenger buoy is 
stowed (opening with rope in it). Other visible ob- 


photographs being made by camera in fish. Several 
thousand underwater photos of Scorpion were taken. 


squares, and overlapping progressive 
squares the way a farmer plows a field, 
trying to see which way worked best. 
About halfway through October, we got 
a "pretty" magnetometer anomaly. It 
wasn't real strong, but it was clear and 
crisp. At the same time we saw a number 
of promising blips from the sonars. 
This time I was sure we had found the 
missing sub. We hurriedly made a cam- 
era run. Other data—from the magneto- 
meter and the sonar—seemed to indicate 
that the hull of the Scorpion was what 


| 
| 


jects are the circular main-ballast-tank vents and 
two rectangular hatches into the superstructure. 
At left is damaged snorkel-exhaust piping. 
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FUN 


By ALDEN P. ARMAGNAC 


mmghat happens when revealing scien- 
tific tests are applied to a car said 
to have been stopped by a flying saucer? 
To a supposedly UFO-dropped fragment 
of metal of “unearthly” purity? To pho- 
tos of cavorting disks and luminous what- 
is-it's in the sky? 

Answers to these and many more UFO 
puzzlers are in the three-volume Condon 
report, “Scientific Study of Unidentified 
Flying Objects,” just released (and pub- 
licly available in a more-compact but un- 
abridged $1.95 Bantam paperback). 

UFO zealots, disputing its findings, 
are crying “whitewash” and “cover-up.” 
Skeptics are saying, “I told you so.” 
What is the truth about the controversial 
Condon report? Above all, it’s a fasci- 
nating science-detective story. 

Its 1,465 pages tell of a half-million- 
dollar, 18-month hunt for tangible UFO 
evidence by the University of Colorado. 
Headed by a distinguished physicist, Dr. 
Edward U. Condon, the study by 37 sci- 
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PS VIEWPOINT: 


entists and assistants was commissioned 
by the Air Force, but was to be indepen- 
dent and impartial. The report in fact 
was first submitted to the National Acad- 
emy of Sciences, which unanimously en- 
dorsed it. 

The Colorado project sent experts on 
field trips to investigate current UFO in- 
cidents, and some earlier ones, all over 
the country. It examined UFO photos, 
and tested materials alleged to come from 
UFO’s. Its report gives 59 case histories 
in detail, plus many other UFO findings. 
(UFO is pronounced OOFO, it incident- 
ally notes. ) 

To the outraged dismay of UFO be- 
lievers, the Condon report finds too little 
hard evidence to justify continuing to 
take UFO’s seriously. It even suggests 
closing out the Air Force’s Project Blue 
Book, which has been keeping track of 
UFO reports from the public. 

How hard did the Colorado sleuths 
really try to find solid UFO evidence? 
The Condon report explicitly tells: 

To reach an UFO scene quickly, the 
project set up an Early 
Warning Network. News 
of UFO sightings was 
phoned or telegraphed to it 
by some 60 volunteer re- 
porters, mostly members of 


Huge sky-watching cameras like 
this giant, which tracks satellites 
for NORAD’s Space Defense Cen- 
ter and could spot a basketball at 
25,000 miles, seem unable to find 
an UFO. Yet amateurs’ crude snap- 
shots catch myriads of UFO’s—or, 
do they? Some, the Condon report 
finds, are of identifiable things like 
odd clouds; others may be hoaxes; 
the rest are too distant or fuzzy to 
prove anything at all. 


Delving into the findings of a controversial $500,000 University 
of Colorado study, a PS editor finds a fascinating 
detective story of mysteries solved by scientific sleuthing 


JN UFO’ 


two prominent groups of UFO buffs— 
Aerial Phenomena Research Organization 
(APRO), and National Investigations 
Committee for . Aerial Phenomena 
(NICAP). It also received Project Blue 
Book’s current UFO reports. 

At first there were high hopes, Dr. Con- 
don says, that field teams could even ar- 
rive while an UFO was still there—and 
make spectrograms of its light, and radio- 
active, magnetic, and sound measure- 
ments. While nothing quite so dramatic 
happened, the teams did reach sites in 
time to join some organized UFO hunts. 


An outfit for bagging UFO's 


That investigators meant business is 
shown by their "standard field kit." It 
included still and movie cameras (sup- 
plemented with such attachments as a 
diffraction grating and filters), tape re- 
corder, arc and elevation indicators, star 
finder, geologist's kit, plaster-casting ma- 
terial, binoculars, compass, tape measure, 
pocket spectroscope, sample containers, 
and a Geiger counter. 

With the last, they vainly checked sev- 
eral supposedly “hot” sites and cars for 
abnormal radioactivity, often reported at 
UFO scenes. One reading slightly above 
average background radioactivity (de- 
tectable everywhere) was explained by 
local uranium deposits. 

Sometimes more elaborate equipment 
came into play. A big “all-sky” camera 
made 9,000 sky photos during 17 nights 
of UFO excitement in a northeast area— 
but didn’t succeed in catching an UFO. 

Infrared sniperscopes to see in the 
dark, and tape-recording equipment for 
both audible and inaudible sounds, went 
with a team investigating eerie beeping 
noises from a dense-wooded northwestern 


SHOULD YOU 
BELIEVE IT? 


Nearest thing to a convincing ‘‘flying saucer," but 
still called inconclusive, was the one in this snapshot 
taken in 1950 on an Oregon farm (with blow-up of 
"saucer' in inset). If it's for real, disk is “tens of 
meters" in diameter. Yet it resembles a pie pan— 
which a photo-hoaxer could have suspended from an 
overhead wire, beyond top of this cropped print but 
visible in original negative of the picture. 


hilltop, after UFO sightings. (Were lit- 
tle green men encamped there?) Tape- 
recorded beeps seemed birdlike—and com- 
parison with recorded bird calls proved 
they came from saw-whet owls. 


Did UFO's stop cars? 

Car engines reportedly have been 
stopped by UFO's—upon whose departure, 
the cars could be started again. Powerful 

Continued 
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Strange items of UFO lore like "space grass” and “saucer nests” cai 


magnetic fields from UFO's were sup- 
posed to be responsible. By experiment 
the Colorado group found that stopping a 
car engine (whose ignition coil proved 
the most vulnerable point) would take a 
magnetic field at least as powerful as 
20,000 gauss. And, Ford experts advised 
it, a telltale test could readily show if a 
car had actually met with all that mag- 
netism: 

Like a nail laid north-south and ham- 
mered on an anvil, sheet metal becomes 
magnetized when it's formed 
into a car's door panels, 
hood, deck, and fenders. Con- 
sequently a car has a distinc- 
tive magnetic pattern—alike 
for all cars of a given make 
and model—which can easily 
be mapped by exploring the 
body with a compass needle. 
But exposure to a strong 
magnetic field should detect- 
ably change this pattern. 
(Even a horseshoe magnet's 
modest 1,000-gauss field did, 
a trial by the Colorado group 
confirmed.) 

Three cars said to have 
tangled with UFO's were thus 
tested. One was a 1964 
Chrysler convertible; its 
owner, a western business- 
man, said a red-orange sau- 
cer seen late at night had 
stopped it and put off its 
lights and radio. But compass readings 
showed its magnetic pattern just the 
same as that of another 1964 Chrysler 
convertible, found in a used-car lot. Test 
results with the other two cars were 
equally negative. 

'The cars, it was proved, had met with 
no unusual magnetic fields from UFO's. 
Why they balked, and what the drivers 
really saw, remains anyone's guess; their 
unsupported “single-witness” stories could 
neither be refuted nor verified. 


Case of the ‘‘unearthly”’ metal 
Fragments of magnesium metal al- 
legedly fell to earth from an UFO that ex- 
ploded over Ubatuba, Brazil, in 1957. A 
Brazilian government analysis reported- 
ly found them of a purity unattainable on 


74 | POPULAR SCIENCE 


Mischievous planet Venus 
(pictured through 
nomical telescope) chased 
military rocket and police 
cars, Condon report says. 
Sometimes spectacularly 
bright, it figures in many 
reports of UFO sightings. 


earth—and they became a celebrated 
“proof” of other-worldly UFO's. Jim and 


Coral Lorenzo of APRO generously 
loaned these crown jewels of saucer lore 
to the Colorado project for study. 

At a Bureau of Internal Revenue labo- 
ratory, a sensitive neutron-activation 
analysis was made of the “UFO” mag- 
nesium—and also of commercial magne- 
sium furnished by Dow Chemical Com- 
pany. The “UFO” specimen was “not | 
nearly as pure" as the commercial sam- 
ple; its supposed ultrapurity 
was a myth. Its only claim 
to oddity—an abnormal con- 
tent of the element strontium 
—vanished when Dow rec- 
ords showed they'd made ex- 
perimental batches of stron- | 
tium-rich magnesium. 

UFO fans complained bit- 
terly, as the study went on, 
that relatively few of their 
reports were acted upon. So 
many UFO incidents were 
reported, Dr. Condon replies, 
that investigators could tack- 
le only the most promising 
ones. And field teams came 
to feel like firemen answering 
false alarms, he says, as even 
these top-grade cases kept 
falling apart under close in- 
spection. Here are examples: 

An UFO scare that scram- 
bled three waves of fighter 
planes at a Pacific coast air base was 
traced to visual and radar mirages of dis- 
tant ships, caused by exceptional atmos- 
pheric conditions. 

An UFO spying on a military-rocket 
launching—or so it appeared, from a 
tracking-camera movie film— proved to be 
the planet Venus. As the camera tilted 
downward to follow the receding missile 
toward the horizon, it made Venus ap- 
pear to shoot upward past the rocket. 

When a skyball, sometimes red and 
sometimes blue, reportedly chased police 
cars in central Georgia at up to 75 m.p.h. 
on successive nights, Venus again was 
positively identified as the culprit. At the 
time, the planet was at its spectacular 
brightest, and magnified by mist near the 
horizon—where it also took on startling 


astro- 


inder the Colorado scientists’ searching scrutiny 


colors by refraction. Being remote, it 
seemed to keep up with speeding cars. 

Once, excitingly though briefly, it 
looked as if an investigator had sighted 
an UFO on his own. Looking out the 
window of a jet liner from his seat just 
behind the wing, Dr. William K. Hart- 
mann saw a distant "gray, ill-defined 
disk" flying the other way. He pulled out 
paper, began making “copious notes," 
took another look—and saw an ordinary 
plane instead of a disk. His pilot 
banked, the jet's wing rose, and the plane 
became a disk again. 'Then it came to 
him: The plane became disklike when it 
passed behind the distorting exhaust 
stream of his craft's jet engine, suspended 
out of his sight beneath the wing. 


"Space grass" grew in Brooklyn 

Mysterious stuff called “space grass” 
falls to earth after some UFO sightings, 
buffs say; it consists of metallic strands 
up to a foot long, often intertwined. They 
sent the project a sample. 

It was aluminum foil coated with lead 
powder, spectrographic analysis showed. 
So is one kind of radar chaff—which is 
dropped by rockets and sounding bal- 
loons for high-altitude radar tracking, as 
well as by military planes to confuse ra- 
dar. Pieces of the "space grass" went to 
several makers—and Revere Copper and 
Brass, Inc., identified it as radar chaff of 
their make. “We can assure you,” they 
reported, “that the chaff was manufac- 
tured in Brooklyn, N.Y., and not in some 
remote corner of the galaxy.” 

“Saucer nests,” in UFO lore, are im- 
pressions or burned spots supposed 
to have been made by UFO’s that landed. 
Investigators tested soil from a burned 
spot on a golf course, believed the land- 
ing site of an UFO that youngsters said 
they saw. Gas chromatography detected 
hydrocarbon residues such as burning 
lighter fluid would leave. An empty 
lighter-fluid can, found near the site, 
completed evidence of a hoax. 

Hoaxers, too, have modernized the art 
of making fire balloons, with dry-clean- 
er's plastic garment bags. Birthday can- 
dles on crossed drinking straws heat the 
air in the bag, and up it goes, inspiring 
night-time UFO reports. Before youths 


A luminous what-is-it, 
flying over a Hawaii ob- 
servatory, made these 
peaks in successive traces 
of a photometer scanning 
night sky's brightness— 
giving key data on time, 
direction, and velocity that 
proved it to be a missile 
fired by the Air Force 
from California. 


admitted one such 
prank, a witness said 
the *UFO" made a 
phone go dead as it 
salled over an out. 
door booth. 

Best proof of fly- ' 

ing saucers’ exis- ارز انی‎ 
tence would be to ا اس‎ HHH 
find a grounded one, n 
wrecked or intact. 
Trying to, the Colorado project queried 
Norway about a story that a flying disk 
crashed on Spitsbergen in 1952 and was 
recovered by the Norwegian Air Force. 
Nothing to it; a reporter made it up. 

A man claiming telepathic powers sol- 
emnly told the project an UFO would 
land on a racetrack in a certain city at 
precisely 11 a.m. of a specified day. 
Wacky it might be, but a chance of an 
UFO in the flesh was too good to pass 
up. Waiting on the racetrack was inves- 
tigator James E. Wadsworth, with an es- 
cort of highway-patrol cars and a patrol 
plane. When naught but rain had de- 
scended by 12:30, they gave up and left. 


How about UFO photos? 

Photographs of more than 50 reputed 
UFO's, some widely published, were crit- 
ically examined by the project's photo- 
analyst, Dr. Hartmann. 

Nearest thing to a convincing “saucer” 
photo was a puzzling pair of snapshots 
of a disk-in-the-sky over an Oregon farm 
in 1950. By sophisticated photometer 
tests, the “saucer” looked distant; if so, 
it would be “tens of meters" in diameter. 
Yet it resembled a pie pan, possibly hung 
from an overhead wire in the views. The 
verdict: “inconclusive.” 

At least a quarter of the UFO photos 
(and possibly up to a half) were hoaxes. 

Continued 
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English UFO hoaxers exhibit mold they used to make 
4V5-foot fiberglass “saucers,” containing batteries 
and radio, that they strewed about country. Disks 
beeped when police gingerly picked them up. 


One vaunted “saucer” photo from Brazil 


branded itself a forgery; the sun impossi- 


bly cast shadows in opposite directions 
on the disk and the landscape below. 
How easily others could be faked—as by 
tossing a disk in the air—Dr. Hartmann 
showed by doing it himself. 

Another fourth of the photos were of 
odd clouds and other identifiable things— 
including a flying ring, snapped by a pri- 
vate at Fort Belvoir, Va., that proved a 
smoke ring from a device to simulate a 
nuclear-bomb blast. 

And that was the photo evidence—for 
the remaining pictures were too distant 
or fuzzy to make anything of them. 

Most stories of fantastic-looking aerial 
craft come from reputable, intelligent 
witnesses, says the report. Is it credible 
that so many can be mistaken? A re- 
vealing answer was given by the reentry 
of the Soviet satellite Zond 4 in 1968. It 
broke up into fragments that arced across 
the evening sky in a fiery procession seen 
from Kentucky to Pennsylvania. Then 
came the UFO reports. 

Many observers reported seeing a huge 
airship with lighted windows—an illusion 
that the Condon report calls the “airship 
effect." Since the lights were moving to- 
gether, witnesses imagined that there 
must be some connecting structure— 
which they then thought they saw—and 
that the lights were windows in it. 

Estimates of distance were as wildly 
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wrong as might be expected of fallible 
human eyes at night. One was “just a few 
yards away" at treetop level; the actual 
altitude was about 100 miles. A woman 
declared her dog lay down and whim- 
pered in fright; quite likely, it sensed her 
own agitation at the sight. All in all, here 
was a classic example of how a weird 
UFO tale can be born. 

Before it was through, the Colorado 
study took a look at a strange fancy—a 
planet “Clarion,” a twin of earth, circling 
in the same orbit and forever hidden from 
us by the sun. Since Mars and Venus 
look inhospitable, UFO enthusiasts de- 
vised Clarion for UFO’s to come from. 

For the study, the motions of a hypo- 
thetical planet Clarion were calculated by 
computer at the U.S. Naval Observatory. 
It couldn’t stay hidden; within 30 years, 
because of perturbations from other plan- 
ets, it would peep out beyond the sun's 
edge. (Long before, astronomers would 
know it was there, by its effect on the 
motions of Venus.) The ingenious notion 
of Clarion evaporated. 


Is report a ''trick" or treat? 

Those are high spots of the Condon re- 
port. Understandably, UFO fanatics 
would like to see flaws in it. Even before 
its appearance, screams of “foul” arose 
—with the coming to light of a memo 
written away back when the University 
of Colorado was still wondering if it could 
take on an UFO study without impair- 
ing its scientific reputation. 

The “trick” might be to investigate 
UFO witnesses rather than UFO's, sug- 
gested the memo from a university official. 
Seizing upon the unhappily chosen word, 
the saucer set saw a plot to “trick” the 
public. But the fact is that the memo’s 
suggestion was flatly rejected, anyway. 

Actually the study was aimed squarely 
at seeking physical UFO evidence, as was 
made obvious by choosing a physicist to 
head it (not a psychologist or sociologist ) 
and by its tools and techniques. 

Naturally the Condon report won’t end 
the UFO controversy. Those who want 
to believe in flying saucers will go right 
on doing it; no study can possibly prove 
there’s no such thing. But the chances 
of ever finding a real saucer look a whole 
lot more remote, after you read the Con- 
don report, than before. :ھا‎ 
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Sound-on-Slide holder has de- 
tachable sound track on front. The 
two-piece plastic unit snaps closed 
to lock the 35mm slide inside it. 


New projector shows $ . B 
talking slides ERR in. 


With a 35mm transparency in the holder plays it back (or erases it and re-records it, 
of this new 3M Sound-on-Slide system, you if you choose). Trays for the automatic 
can record up to 35 seconds of talk on the projector take 36 holders. Designed for 
holder’s circular magnetic sound track. A schools and industry, the projector sells for 
revolving tape head puts the sound on and $645; slide holders, $45 for 36. 


Telltale odometer balks cheats T n 10 
White markings (like the one the pencil j 40 K ١۷۳۷۸۷0 


is pointing to) appear on this odometer if it 
is tampered with. Developed by GM's AC 
Spark Plug Division, the odometers have 
been installed in GM cars since the begin- 
ning of the year. Black separators on the 
new device are held in place by a plastic 
retainer (below, left). If someone tries to 
turn back the mileage, the retainer tears 
(below, right) and the separators rotate to 
reveal a white telltale line. 
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San Andreas fault passes directly under 
the Cienega Winery of Almaden Vine- 
yards. Despite efforts to patch this floor 
with concrete, constant slippage of the 
fault year after year makes it impossible. 


CAN WE 
STOP 


EARTH 


The earth rips open with a thunderous roar, buildings tumble 
like toy blocks, and another major earthquake is recorded. Now, 
quakes can sometimes be predicted. Next step: control them 


By C. P. GILMORE 


funny thing happened the day I 

went to the National Center for 
Earthquake Research. There was an earth- 
quake. 

In fact, there were two, a few minutes 
apart. ‘They weren't dangerous; just 
enough to start windows rattling. 

When they struck I was in the teleme- 
try room of the modern NCER building 


O-None >2 2-Moderate 
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in Menlo Park, Calif., some 25 miles 
south of San Francisco. A drum the size 
of a lampshade revolved slowly as a pen 
traced a squiggly line around it. Against 
another wall sat three recorder cabinets 
with TV-like windows on their fronts. 
Across each screen marched processions 
of the same jiggling lines. Signals from 
more than 30 seismographs scattered 
along part of California’s earthquake zone 
pour into this room 24 hours a day. 

When the quakes struck, 
the lines that had been jig- 
gling merrily along shot 
angrily back and forth. The 
floor trembled slightly. 
“You picked quite a day,” 
said my guide, geophysicist 
David Stuart. 

The National Center 
for Earthquake Research 
stands almost directly on 
the quake-breeding San An- 
dreas fault—the long crack 
in the earth that splits Cal- 


Most of the U.S. is vulnerable to 
quakes. Map shows risk only, not 
quake frequency, which is much 
higher in some parts of the country. 


Cliffside homes in Anchorage were left in ruins when great earthquake of '64 struck Alaska. 


ifornia nearly from one end to the other. 


| NCER also stands at dead center of a 


` Francisco. 


| jor earthquake disasters. 


worldwide research effort aimed at find- 
ing ways to predict earthquakes. 

"When we first began talking about pre- 
diction,” says geophysicist Dr. John 
Healy, “it was regarded as silly.” “Now,” 
says NCER director Dr. Louis Pakiser, 
"the prospects for scientific earthquake 
prediction appear to be good." 

What is much more amazing, some 
geophysicists now think it may be pos- 
sible to control certain earthquakes. 'The 
first experiments designed to stop a series 
of quakes may get under way this year. 

The new knowledge could be coming 
just in time. Experts are convinced that 
California is racing toward several ma- 
And they're 
likely to strike the state's two most heavi- 
ly populated areas: Los Angeles and San 
Dr. Charles Richter of the 
California Institute of Technology, and 
father of the famed Richter scale for mea- 
suring earthquake magnitude, says he 
would not be surprised if a major quake 
devastated part of California tomorrow. 

The earth rips open. A major earth- 
quake is a fearsome event. Suddenly and 
with no obvious warning, the earth's crust 
rips open with a thunderous roar. Op- 
posing sides of the crack rumble past 
each other as much as 20 feet. Shock 
waves plunge outward to race through 
the entire planet. In the immediate area, 


ROM HAPPENING? 


the earth jerks, roads break and buckle. 
Bridges, buildings, and homes come tum- 
bling down. 

The energy release is staggering. In 
the great 1964 Alaskan quake, the ground 
bucked and lurched for four minutes, then 
trembled for months. A region the size 
of Maine was thrust upward an average 
of seven feet. Other areas sank. A tidal 
wave rushed across the Pacific, smashing 
into coasts as far away as Japan. 

In California, where most U.S. quakes 
occur, the shaking comes mainly along 
the San Andreas fault. This 650-mile- 
long, 30-mile-deep gash in the earth’s crust 
passes within eight miles of downtown 
San Francisco, 30 miles from the center 
of Los Angeles. Pressures within the earth 
are slowly hustling the land on the east 
side of the fault in a southeasterly direc- 
tion. At the same time, land on the Pa- 
cific side is steadily creeping to the north- 
west. The average movement is about two 
inches a year. 

The middle third of the fault is creep- 
ing steadily. But the northern third, in 
the vicinity of San Francisco, is locked 
tight and hasn’t budged since the great 
quake of 1906. (It then jumped 20 feet 
along several hundred miles, destroyed 
the city, and killed 700.) The southern 
third, near Los Angeles, is also locked. 
It hasn’t moved since the quake that de- 
vastated that area in 1857. 

Continued 
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Aerial view shows how stream bed along San An- 
dreas fault has been offset 500 feet over years. 


Now, as the fault tries to move but 
can’t, giant strains are building in the 
earth’s crust. Teams from the U.S. Coast 
and Geodetic Survey, the U.S. Geological 
Survey, the California Department of Wa- 
ter Resources, and many other institu- 
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Radar image of California dramatically highlights 

the San Andreas fault zone and related faults. Stress 


tions constantly tramp back and forth 
across the state’s plains and mountains, 
measuring the twisting of the land. They 
know the strain will build until suddenly 
the rocks shatter and produce another 
earthquake. The big question is when. 


The tools of earthquake research and how they work 


SEISMOGRAPHS: The oldest and most basic instru- 
ment used by earthquake researchers is the seismo- 
graph. Basically, it is a weight mounted so that it 
can move in only one plane (up and down, north 
and south, or east and west). Its frame is bolted 
rigidly to the earth, preferably to bedrock. When the 
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RECORDER 
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earth shakes, the seismograph's frame shakes with 
it. But inertia tends to keep the movable weight still. 
If a recording device—a pen and moving chart or a 
light beam reflected onto a piece of moving film—is 
attached, the waveform of the earth's motion is re- 
corded. Modern seismographs are frequently three 
instruments in one, with separate masses respond- 
ing to motion in each of three planes. Years ago, 
inertial weights of seismographs were frequently 
several hundred pounds. Today, they're a pound or 
two; electronic amplification gives just as great 
sensitivity without the extra tonnage. 


STRAIN AND CREEP GAUGES: Geologists want to 
know how one side of a fault is moving with respect 
to the other. They stretch a ruler diagonally across 
the fault, lock one end, and see how the other end 
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CONCRETE PIER 
FASTENED 
TO BEDROCK 


MOTOR AND 
ELECTRONICS 


moves with respect to a fixed point on the earth. A 
quartz rod is a highly accurate ruler since it expands 
and contracts very little with temperature changes. 
The rod, usually about 50 feet long and about 11/4 
inches in diameter, is stretched across a fault in a 
buried pipe, which keeps it within a fraction of a 
degree of constant temperature. One end is fastened 
rigidly to a concrete pier. On the other end, which 
is free to move relative to the earth on its side of the 
fault, is fastened one plate of a capacitor. As the 
earth moves, this plate moves from dead center be- 
tween the other two plates. The capacitances from 
the center to the two side plates become unequal, 
and sensors detect the imbalance and start an elec- 
tric motor turning. That brings the system back into 
balance. A chart recorder furnishes a continuous 


MACHINIST'S 
GAUGE 


INNER PIPE 


record of how the fault moves. Such creep gauges 
are usually installed in pairs at right angles to each 
other and at 45 degrees to the fault. Since the 
gauges are extremely sensitive, they are sometimes 
installed on solid ground where there is no apparent 
fault. There the gauges can sense the extremely 
minute constriction or expansion of the surface that 
sometimes precedes an earthquake. 

A simpler type of creep meter can be used in 
some places. In the diagram here, one section of 
earth (B) is slipping to the left, another (A) is mov- 
ing right along a slanting fault. The large casing is 
mounted so that part of the rightward moving sec- 
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has been building up in Many areas, and scientists 
believe the state is in for destructive earthquakes. 


Scientific prediction. Japanese scientists 
set out five years ago to find warning 
signs rocks may give before they break. 
The little town of Matshiro, 110 miles 
northwest of Tokyo, seemed an obvious 
place to start. Here the earth trembles 


A familiar sight in earthquake area—this road was 
damaged (at Parkfield) in California quake of '66. 


almost constantly and emits thunderous 
noises. In a series of tunnels in a nearby 
mountain, scientists of the University of 
Tokyo’s Earthquake Research Institute 
placed seismographs, tiltmeters to mea- 
sure the tilt of the earth’s crust, mag- 

Continued 


tion of the earth is visible through it. The inner pipe 
is driven into the earth at the bottom of the casing 
so that it moves right as the casing moves left. A 
machinist’s gauge, mounted between the two, indi- 
cates movement to a thousandth of an inch or so. 
The system gives good daily, weekly, or yearly 
records of fault movement (frequency of reading de- 
pends on the fault's activity) and can be connected 
to a chart recorder for continuous readings. 


TILTMETERS: The tiltmeter is a recent piece of geo- 
physical equipment. Most have two or three pots of 
mercury connected by tubes. If one pot goes up in 
relation to another, the mercury falls in one, rises in 
the other. Some tiltmeters use a light and a photo- 
cell to sense mercury level in each pot; others use 
the changing capacitance between the mercury and 


LIGHT SOURCE 


a plate mounted above it. Such a device can measure 
a change of 1/10,000 inch between the relative 
heights of the mercury. 


GEODIMETERS: One of the principal pieces of in- 
formation gathered by earthquake researchers is 
how much one point on the surface of the earth 
moves with respect to another. Measurements are 
made with a geodimeter. It sends out light pulses 
returned by a reflector. The instrument detects the 
returning pulse and calculates the distance to a frac- 


tion of an inch. Newer types use a laser instead of 


ordinary light. Their accuracy is about the same 


(most errors are caused by changes in the light- 
transmitting characteristics of the air), but they have 
a range of 30 miles compared with three to 10 
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miles for the older type. The lamp (or laser) at left 
puts out a beam of light. The Kerr cell chops the 
light into some 10 million pulses a second. The 
pulse train is directed to a reflector, then back to 
the instrument and the photocell at right. At the 
same time, the modulating signal is piped through 
a delay line. The output of the delay line is beat 
against the output of the photocell in a null detector. 
The variable delay line is then adjusted for a null 
reading. By seeing just how far the variable delay 
line had to be adjusted to get a null reading, the 
operator can tell how much out of phase the two 
signals were, and thus how far the target is in terms 
of a percentage of wavelength. 


APRIL 1969 


— a m ———— —— 


In Poorman mine, northwest of Boulder, Colo., 
physicists from ESSA's Research Laboratories check 
the installation of seismic-recording equipment. 


netometers to chart changes in the mag- 
netic field, and instruments to detect the 
electrical currents that flow naturally in 
the earth. 

Fascinating discoveries were made. 
During the great quakes the region was 
being stretched in a north-south direction 
and compressed across its east-west axis. 
Several days before the earthquakes of 
Nov. 23, 1965, and Mar. 10, 1966, the 
floors of the mountain tunnels tilted 
abruptly—detectable with the help of the 
sensitive tiltmeters. 

Magnetometers spotted slight altera- 
tions in the region's magnetic field in 
November, when several of the heaviest 
quakes occurred. And sensitive seismo- 
graphs detected swarms of small earth- 
quakes, called microseisms, as much as 
several months before each major shock. 

Despite these clues, the Japanese found 
it almost impossible to make firm predic- 
tions. They did issue forecasts something 
like long-range weather predictions. But 
the system didn't really pinpoint when 
and where earthquakes would occur. 

Other quake signs. On the night of Jan. 
19, 1960, the California Department of 
Water Resources was making geodimeter 
measurements across the San Andreas 
fault some 80 miles from San Francisco. 

The crew wasn't surprised when the 
readings drifted, for they change with 
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temperature, humidity, and other condi- 
tions. Later these readings are converted 
into accurate distance measurements tak- 
ing all factors into consideration. 'lhen, 
suddenly an earthquake struck. 

“When the readings were worked out 
later," reports Renner Hofmann, chief of 
earthquake measurements for the Depart- 
ment, “they showed the length of the line 
the men had been measuring had changed 
by 13 centimeters over a period of one 
hour before the shock." 

Such a change could be a valuable 
earthquake predictor. 

Rocks give other warning signs before 
they break. Dr. William Brace, of MIT, 
and Dr. Barry Raleigh, of NCER, re- 
port a strange effect when rocks are put in 
a high-pressure crushing machine. When 
the pressure reaches 90 percent of that 
needed to fracture the sample, the volume 
of the rock begins to increase. Taking his 
lab findings, Raleigh carefully measured 
certain areas of the San Andreas fault. 
He found that the survey lines are get- 
ting longer in every direction. 

Also interesting: When electrically con- 
ducting rocks expand, their electrical re- 
sistance drops sharply. It might be pos- 
sible simply to monitor electrical currents 
in the ground and spot sudden increases 
as rock expansion begins. 

Other strange phenomena have been 
seen before earthquakes. In some locked 
parts of the fault, Water Resources crews 
find that survey lines across the break 
tend to get shorter over the years, indi- 
cating strain is accumulating. Some 
months before a quake, the rate of short- 
ening quickens. Then, suddenly, contrac- 
tion stops and the lines lengthen. Next, 
comes the quake. 

There are still other clues. Just before 
the 1964 Alaskan quake, an oil company 
was operating a magnetometer in the 
area. Suddenly the instrument detected 
a mysterious and unexplainable shift. An 
hour later the quake struck. 

In 1965, two Stanford University geo- 
physicists set five magnetometers along 
the San Andreas fault south of San Fran- 
cisco. Five times in 1965-1966 the de- 
vices registered sudden shifts in the mag- 
netic field. Each time, from hours to a 
day or two later, small earthquakes rocked 
the fault in that area. 

[Continued on page 192] 


MAVERIL 


Ford's Big New Small Car 


Two doors, four seats, and 
six cylinders neatly wrapped— 
and yours for about $2,000 


By JAN P. NORBYE / PS Automotive Editor 


hen Ford decided to offer economy- 
car buyers an alternative to the 
small imports, they didn't even consider 
copying that most successful of imports, 
the Volkswagen. The Maverick isn't a 
copy of anything, but a new type of car 
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using well-tried mechanical units from the 
Mustang. And, in fact, Ford's new small 
car isn't even a small car. 

The Maverick has a lot going for it: 

e It rides like a big car, without pitch- 
ing or choppiness. 

e It's remarkably quiet at all speeds, 
with little mechanical noise. 

e ‘The basic engine is a six—smoother, 
quieter, and more powerful than most im- 
port-car engines. 

e It gives an average, Ford claims, of 
22.5 m.p.g. 

These advantages have been achieved 

Continued 


Maverick rides and handles like a Falcon, belying the sporty lines of its smart-looking body. 
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Seating position is comfortable, says Norbye, but 
he finds instrument panel spartan and outmoded 


by body styling that gives low air drag, 
efficient use of vibration-insulating mate- 
rials in the chassis and sound-deadening 
materials in the body, and a surprisingly 
“long” standard axle ratio of 2.83:1. 

At 70 m.p.h. in most small economy 
sedans, the engines are turning a frantic 
4,000 r.p.m. or more—while the Maverick 
six is loafing along at 2,820. 

On the other hand, the Maverick is 
no match for the European (or Japanese) 
economy sedans in handling and maneu- 
verability, braking ability, or space utili- 
zation. 

The turning diameter is almost a foot 
longer than the VW's—which is the long- 
est of any car in its class. Steering-wheel 
turns, lock to lock, in the Maverick are an 
incredible 5.66 against the VW's 2.75. 
Ford engineers told me that the steering 
ratio was chosen to provide light steering 
with the relatively heavy six-cylinder en- 
gine, without going to power steering. I 
drove three different Mavericks, and the 
steering was not all that light on the best 
two, and distinctly hard on the third 
(specs call for maximum 22.5 pounds' 
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in appearance. There is no glove compartment— 
just a package tray on the passenger's side. 


steering effort). My guess is that there 
will be a power-steering option with a 
quick ratio pretty soon. 

What's the matter with the brakes? 
There's no power-brake option, and no 
disk-brake option. The drums are little 
nine-inchers with a gross lining area of 
131 square inches and a total swept area 
of only 212 square inches. In normal driv- 


Ford's 200 cu.-in. six installed in the Maverick 
offers tremendous service accessibility. There's 
enough width for a 302-cu.-in. V-B to fit in. 
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ing and stopping, I found myself applying 

al pressures I estimated at 80-100 
pounds when I'd normally expect to need 
about half of that. Braking stability was 
poor, the car pulling left or right, errati- 
cally. Add power assist and disk brakes to 
the options I'd judge Ford will have to 
offer. 

Room for a V-8 engine. Checking with 
a Ford engineer on brake options, I found 
that there's no room for a brake booster. 
This will call for some under-hood rede- 
sign and rearrangement. Funny—because 
they really made sure there was room for 
a V-8 engine from the time they put the 
first lines on the drawing board. A V-8, 
which you might be able to buy next Oc- 
tober, would only aggravate the shortcom- 
ings of the chassis. I wouldn't buy the 
bigger engine—until I could also get power 
steering and disk brakes. 

With the standard 170-cu.-in. engine, 
the Maverick goes from zero to 60 m.p.h. 
in under 20 seconds, and with the optional 
200-cu.-in. six, it can reach 60 in about 
16 seconds. Top speed should be about 
100, and it will cruise tirelessly at 85, 
which is about the top speed of its com- 
petitors from abroad. 

Standard transmission is a three-speed 
oolumn shift, and the automatic option is 
a three-speed Cruise-O-Matic with the se- 
lector lever on the steering column. With 
the standard engine, you can get a low- 
cost semiautomatic. No floorshift, no four- 
speed options. 

The smart-looking, shapely body is 
great for showroom performance, but the 
long hood steals space from the interior. 
Half of the front overhang i is dead space. 

The Maverick is a full 10 inches wider 
than the VW, but its rear-seat hip room is 
4.4 inches narrower! On the other hand, 
the Maverick is 6.7 inches lower than the 
VW and has more head room both front 
and rear. Front-seat comfort is fine; the 
rear seat is snug but not as closed-in as 
on some imports. 

Perhaps it's wrong to compare the Mav- 
erick with the VW all the time. The most 
direct competitor in size, price, perfor- 
mance, and equipment is the base-model 
Rambler. To refresh my memory, I went 
put and drove American Motors’ unsung 
leftover from the first-generation com- 
pacts. It’s roomier than the Maverick, but 
had even slower steering and not much 


Box-shaped trunk holds 10.4 cubic feet. Liftover 
height is an awful 29.8 inches. Under-floor gas 
tank holds 16 gallons. Filler cap is above license. 


bigger brakes. But it had four doors, and 
you won't be able to get a four-door Mav- 
erick, at least for another year. 

Like the Rambler, the Maverick is 
sound, reliable, all-weather transportation 
for four/ five persons and luggage. It’s by 
no means a sports coupe but a good little 
utility car. It may not have the mystique 
or excitement of a foreign car, but it is 
quiet, fast, and stylish. 


Facts on the Ford Maverick 


DIMENSIONS (inches) 
Treen کے‎ se 


Front head room .... 
Front leg room 
Rear head room 


Rear leg room ....... 
ENGINES ںہ‎ 
Typ V six 
Displacement . ۱ saad 200 c Cu. in. 
Bore & stroke .3.50x2.94 in. . .3.68 x 3.13 in. 
Compression 

۴8810 .... s. 0پ‎ 81 


Power @ 
r.p.m. ......105 @ 4,200 ..120 @ 4,000 
..190 @ 2,200 


Torque 
r.p.m. ......156 @ 2,200 
CHASSIS 
Transmission 3-speed manual 
(semiautomatic and 
fully automatic 
optional) 
Axle ratio ........... 2.83: s ex 08:1 optional) 
Tirê 190ج‎ oa are 6. 
(6. 45 x 7 and C78 x 14 
optional) 


Curb weight .........2,501 Ib. 
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Water powers toothbrush| 


This powered toothbrusl 
has no motor; its brushing 
action is obtained from 
pulsating water stream. 
system of valves and springs 
in the handle channels 1,20€ 


d 


TV recorder guards bank continuously 


The *bank robber" above is having his actions recorded water pulsations a minut 
by the camera at right and the video recorder in the fore- to produce brushing actio: 
ground in a demonstration staged in a New York City —back and forth or up anc 


bank. The system, developed by Diebold, Inc., and the Am- down. It attaches to a regu 
pex Corp. tapes continuously and does not need to be lar motorized Water Pil 
triggered by a teller. A monitor delivers instant replay. dental appliance. 
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, ۱ The fuselage of the whale-like Super 
Giant plane "breaks in half” Guppy cargo plane comes apart to allow 
for easier loading crews to load bulky cargo. The Guppy was 


modified to carry fuselage sections of the 


86 | POPULAR SCIENCE 


BMW racer has outrigger tanks 


The wheel fairings on this Formula 2 
BMW hold fuel tanks. The faired-in wheels 
do not disturb air flow as much as open 


DC-10 commercial airliner from San Diego 
to the McDonnell Douglas assembly plant 
in Long Beach, Calif. The 54-foot-long, 20- 
foot-diameter sections are too big for trans- 


wheels, giving the car higher top speed. As 
the fuel tanks are within the wheelbase, 
weight distribution does not change as fuel 
is used up, and the car handles the same 
way at the end of a race as it did at the start. 


adii PUER. Oir eee ee Se! ہت ےم ہس ہا‎ 


port by train or truck. Wheeled dollies prop 
the split plane (above, right) for the loading 
operation. When the plane is fully loaded, 
sections roll together and are bolted for flight. 
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Range finder-viewfinder 2- window 2-window 2-window single-window E Single- -M 
nonfolding nonfolding folding folding folding 
(Zeiss Ikon) (Zeiss || 


Shutter housing 


| Settings for b&w 


| No. of film-speed 
settings for color 


To 10 sec. 


| Automatic time | | To 1 sec. Ta 1 sec. To 10 sec. 
| exposure? 


Take portrait and 


close-up lenses? 


| Take سس‎ and 
Laminated bellows? 


Tripod socket? te 


Battery charger? 


| Integrated circuits? 


| Times own picture 
development? | (electronically) 


Flash system | 2 Bulb Bulb Bulb Bulb 
(gun extra) (gun extra) (gun extra) (gun extra) 


Rame | ss $149.95 


| 
| 
| 


Yes 


بے نے 
| تہ | (e‏ 
ما ا ھت 


Yes 
(electro 


Electrol 
(include 


$199.93 


n electronic flash unit is the big news 

from Polaroid this spring as the in- 
stant-picture people introduce their new 
line of cameras. It goes on their top-of- 
the-line 360 model. Flashcubes also make 
news: The new Colorpack II, which will 
sell for $30, uses cubes instead of the 
AG-1s that its stablemates (Swinger and 
Big Swinger) at the low-priced end of the 
Polaroid line use. 

As with almost everything Polaroid 
puts out, that electronic flash is like no 
flash you've ever seen before. First off, it 
has no connecting cords; you clip it on 
the camera and it's ready to go. Second, 
it can be recharged to full capacity—40 
flashes—in an hour (its two rechargeable 
batteries are in the flash head). Finally, 
it has light-controlling louvers, coupled 
to the focusing mechanism, that automa- 
tically open or close as you focus. When 
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Polaroid's - Color Camera an 


you're close to your subject, they're al- 
most closed. As you focus on subjects 
farther away, they open up. Smart? 

A feature those of us without sweep 
second hands on our watches have been 
waiting for is a built-in timer. It's here 
now. In the 350 and 360 models, it's 
electronic. As you pull the film packet 
out of the camera after snapping the pic- | 
ture, the timer lights up. When it’s time 
to peel off the finished print, the timer 
signals with a little beep. In the 330 and 
340 models, the timer is mechanical, 
and there's no light or beep. Automatic 
timing should prevent millions of spoiled 
prints—the Polaroid people say that in- 
correct timing (typically, in the case of 
color, too short) is the major cause of 
ruined pictures. 

With the exception of electronic flash 
and built-in development timing, the fea- 


ZEISS IKON FOCUS-COUPLED REA "Ua | : 
8۸۸6۶ و کہ‎ 
" تسس‎ | PHOTOGRAPHY 
| : ۴ ء٤8‎ | 
ADJUSTABLE | | I 
CARRYING STRAP | P C | B c: E M o | : | ELECTRONIC | 
ELECTRONIC FLASH 
(CLIPS ON CAMERA) 
B AUTOMATIC ELECTRONIC 
f DEVELOPMENT TIMER — 
(IN BACK OF CAMERA) 
gi ELECTRIC EYE | 
THREE:ELEMENT LENS 
~uf TRANSISTORIZED 
J$ ELECTRONIC SHUTTER 
| EXPOSURE-RANGE ERE REM. | |GHTEN-DARKEN f BRUSHED-CHROME 
“ADJUSTMENT - | TRIPOD SOCKET M-Ol CONTROL fé FINISH 


*olaroid 360 offers two firsts: electronic flash and electronic development timer. Price: $199.95. 


m 
ve Other New Polaroids EET, ower 
| | ۱ | | | | PS Photography Editor 


ures of the new 300-series cameras are eee h at $30, is e مس‎ 
Y. à em | = in Polaroid line. It uses flashcubes, has a focus- 

We ie em ne ing three-element lens. Picture quality is good.‏ اہ ہے 
huffling. Bargain hunters will discover‏ 
hat the new 350 model is just about‏ 
lentical to the old 250 model, sells (de-‏ 
pite inflation) for $10 less, and has an‏ 
lectronic development timer that the‏ 
lacked. Similar happy discoveries‏ 50 
wait those who want to look up the 200-‏ 
erles specs in PS (May, '67) and com-‏ 
are them with those of the 300 series.‏ 
The new Colorpack II is the least-ex-‏ 

ensive color camera Polaroid has ever 
nade. It offers a lot for $30: a transistor- 
zed electronic shutter teamed with an 
lectric eye so sensitive that it measures 
ne light and makes exact exposure set- 
ngs during the short burst of a flash- 
ulb; a focusing, three-element glass lens; 
spring-wound flashcube holder that ro- 

Continued 
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tates the cube to a new side for each shot 
and—to keep you from shooting that non- 
existent “fifth” side—brings the cube to 
rest at an angle after it’s used up. 

An ingenious design feature—a little 
red square in the viewfinder—enables you 
to shoot at the optimum distance for per- 
fect people pictures: five feet. By moving 
forward or back until your subject’s head 
just fills the square, you put him in al- 
most exact range. Among other features 


A revolutionary new pro- 7 
jection screen developed by f 
Kodak is so bright that it 
can be used under day- 
light or room-light condi- | 
tions. Called the Kodak 
Ektalite screen, it: | 

@ Provides images at 
least six times brighter than 
conventional screens. 

e Directs virtually all of 
the light from the projector 
back to the audience. 

e Rejects light from out- 
side the audience space, re- 
flecting it away. 

e Eliminates the “hot 
spot" effect typical of flat 
reflective screens. 


'The brightness and directional characteristics come from the 
screen's specially grained aluminum-foil surface (actually two 
sheets of foil rolled together). 'The spherical shape of the rigid 
screen (it is mounted on Styrofoam) prevents hot spots. It is 
40 by 40 inches, will be sold by audiovisual dealers for $65. 

Image brightness of various screen surfaces, from different 
viewing angles, is shown below. The Ektalite screen is about 
six times brighter than its nearest competitor, the beaded screen. 


MATTE SCREEN 
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EKTALITE SCREEN 
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are a Cold-Clip (so you can keep the 
film warm during development in cold 
weather), a shutter lock to prevent dou- 
ble exposure, and a T-bar handle to help 
you pull the film out straight. 

Along with the five new 300 series 
cameras and the Colorpack II, Polaroid 
will continue to offer, unchanged, its 180 
model, an advanced professional model 
with adjustable settings, and its Swinger 
and Big Swinger. 


The Screen That's Six Times لد‎ 


BEADED SCREEN 


* BRIGHTNESS 
RATIO AT 
DEAD CENTER 
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Russians test-fly world's first supersonic jet transport 


The TU-144 was the first supersonic pas- 
senger liner to get off the ground when it 
was test-flown over Moscow (top photo). 
The downward pointing nose (above) can 
be raised flush with the fuselage when the 


Light reflectors add 
to night safety 


Strips and patches 
of light-reflecting ma- 
terial sewn on cloth- 
ing make pedestrians 
visible to night-time 
motorists up to 600 
feet away. The strips, 
made by 3M, contain 
tiny glass beads that 
reflect light directly 
back to its source. The 
reflective jacket shown 
at right was made by 
Bonner Springs Mfg. 
Co., Bonner Springs, 
Kans. 66012. 


plane reaches cruising speed. Powered by 
four turbofan jet engines, it's designed to 
fly at about 1,500 m.p.h. at altitudes up to 
65,000 feet. Shape is similar to the French- 
British Concorde supersonic transport. 
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you’ve read about lasers, those‏ نگ 
ultramodern tools of science that put‏ 
out a powerful beam of light with amazing‏ 
properties. But own one? Well, now you‏ 
can. Bausch & Lomb, long known as manu-‏ 
facturers of optical goods, have reduced‏ 
the laser to a compact, inexpensive‏ 
instructional device—one that is‏ )$99.50( 
sure to become as basic to a high-school‏ 
physics classroom as a vacuum pump and‏ 
bell jar.‏ 

What can you do with it? An illustrated 
bookiet that comes with the unit reveals a 
number of interesting experiments you can 
perform. Obviously, this is a low-power 
(0.1 milliwatt) unit, so if you have visions 
of burning holes through brick walls or 
trying laser welding, forget it. But you can 
view three-dimensional pictures, or holo- 
grams, and perform a variety of other fas- 
cinating experiments. 
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Under-S1OQt 


View holograms and perform many other 
fascinating experiments with this compact 
gas laser designed for classroom use 


How it works. An ordinary light bul 
emits light when the atoms of which i 
filament is composed are stimulated to : 
high-energy level. This is done by heatin 
them, giving them more kinetic energ) 
Light is emitted as each atom falls fror 
a high-energy level to a lower one. Thi 
radiation of light is completely randon 
as the times at which an atom absorb 
energy and then emits a photon of light ar 
subject to the laws of chance. 

A different type of stimulation make 
the laser possible. Atoms can also be mad 
to emit light by absorbing energy, and thi 
is the principle employed by all laser: 
“Pump” energy in the form of radiation c 
the right wavelength is applied, causin 
the atoms to gain energy and emit photor 
of light. Mirrors at either end of the last 
tube reflect some of the light back into th 
laser material, resulting in even more stin 
ulated emission. Even more importan 
this emission is all of the same frequenc: 
phase, and direction. It is coherent radi: 
tion, and it is what gives laser light i 


ASER: Light Amplification by Stimulated Emission of Radiation 


"ht bounces back and forth, 


TRANSMISSION 
REFLECTOR 


MERGENT BEAM M 


TOTAL REFLECTOR 


ergy-level changes of helium and 
on atoms are shown in simplified 
wing. Bombarded by '':pump- 
" radiation, helium atom (top, 
) gains energy (note changed 
ctron position). It collides with 
on, giving up energy. Neon emits 
ıt as it returns to ground state. 


or oscillates, within the laser 
je and only one percent of it emerges as a beam. The re- 
cted energy stimulates additional emission of light from the 
er material, which is said to exhibit gain (amplifies light) / 
e mirrors, which must be efficient, are dielectric film. 


aser You Can Buy 


ique properties and tremendous energy. 
In the Bausch & Lomb laser, a mixture 
helium and neon are the laser material. 
n electrical discharge produces radiation 
at excites large numbers of helium 
oms. When a high-energy helium atom 
llides with a low-energy neon atom, the 
on atom goes to a high-energy level; as 
drops back, light is emitted. 
Experimenting with laser light. Operation 
the laser is very simple— you just plug 
into an AC outlet. A gentle hissing indi- 
tes that excitation is being applied to the 
ser tube. The beam from the device, 
wch can be seen only as a small spot of 
d light on a wall or other surface, is in- 
edibly brilliant. Like all laser beams, it 
ems to lose little brilliance with distance. 
Among the experiments that can be per- 
rmed are difficult optical effects involv- 
g reflection, refraction, diffraction, and 
terference. The Second Law of Reflec- 
n (the angle of incidence equals the 
gle of reflection), for example, can be 
monstrated with a smoke block and mir- 
r. Other interesting demonstrations in- 
ude Young's double-slit interference 
periment, plane-parallel-plate interfer- 
ce, and the like. 

Such unlikely fields as spectroscopy and 
hthalmology also offer opportunities for 


unusual tricks. By removing the cover 
from the laser and using the laser tube as 
a spectrograph slit, you can compare the 
helium-neon spectrum with the fixed-fre- 
quency output of the laser (6328 ang- 
strom). 

A quick eye test uses a weak diverging 
lens and a white card. The reflected pat- 
tern appears granular. Your eye relaxes 
and you focus behind the card if your 
sight is normal, or in front of it if you are 
nearsighted. Move your head back and 
forth and the pattern appears to move with 
or against your head motion. "With" 
means you're normal or farsighted; 
“against” means you're nearsighted. 

One of the most fascinating experiments 
is to view the three-dimensional images 
made possible with laser holography. A 
number of ready-made holograms for this 
purpose are available from Bausch & 
Lomb. 

For reconstructing a hologram, a 12mm 
lens is used to make the laser beam diverge 
so it illuminates a broad section of the film 
on which the hologram is recorded. Be- 
cause of the high degree of coherency of 
the laser light, the reconstructed image 1s 
sharp and clear. Move your head and you 
can see around the startlingly lifelike 
images. 
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imalfway up the side of a 230 
EN foot cliff, my toes strainin 
to hold onto inch-wide ledges 
my raw fingertips graspin 
niches above me, the wind try 
ing to nudge me loose, I hun 
like a crippled fly, wishing m 
hands were suction cups. 

This was my first try at th 
sport of rock climbing, and : 
was terrified. I leaned my head 
back, looking up for a hand 
hold. I reached. Nothing. 
grabbed my previous fingerhol 
and froze solid against the wall 
my muscles quivering. Fift 
feet above, the climb leade 
tugged the rope. “C’mon 
climb!" he yelled through th 
wind. I lifted my leg and some 
how my toe found a new hum 
to push on. I shoved mysel 
slowly upward. 

Despite such difficulties, 
climbing is an exciting, exact- 
ing, exhilarating sport, and 
when you've reached a difficult 
pinnacle, you find that your 
spirits have risen along with 
the altitude. 

Climbers say there's a big 
difference between mountain- 
eering and rock climbing. 
Mountaineering implies a grand 
assault involving extensive ad- 
vance planning, concern with 
logistics, a large party of climb- 
ers, and several days, if nol 
months, of climbing. Main 
qualification: endurance. 

Rock climbing can simply be 
the scaling of a cliff. It usually 
18 a one-day operation. 

Rock climbers’ mecca. Re- 
cently I visited the mecca ol 
East Coast climbdom, a four. 
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Our fearless reporter goes rock climbing 
with experts and shows the tools and techniques 
they use in this scary but exhilarating sport 


N MY 


mile slice of northern Shawan- 
gunk Mountains, just west of 
New Paltz, N. Y. Here, on any 
sunny summer weekend, you 
can see climbers, like so many 
flyspecks, inching up the sheer 
walls. These cliffs, experts say, 
make up the best rock-climbing 
region in the East. The rock 
is solid, and the stratification 
offers a variety of challenges— 
crevices, overhangs, and chim- 
neys (clefts). My instructors 
were two High Fall N. Y., 
sculptors—John Weichsel and 
Raivo Puusemp. 

The outfit. For my first climb, 
John instructed me in attire: 
“Wear the largest, loosest, most 
comfortable pants you have,” 
he said. “Bring two pairs of 
socks—one, cotton, in your size, 
the other, wool, a half-size 
larger.” 

He lent me a pair of climbing 
shoes, called Kletterschuh— 
soft, flexible, and light with a 
rubber-cleated sole and almost 
no heel. They were a half-size 
too small, which is just right, 
John told me. 

Other equipment: pitons— 
eyed spikes of chromoly steel 
for hammering into rock fis- 
sures; carabiners—links of alum- 
inum alloy that snap into the 
pitons; and ropes—‘c-inch ny- 
lon of 4,500-pound test, in 150- 
foot lengths. 

A half-hour later that life- 
saving rope was being tied 
around my waist as I looked up 
at a Shawangunk cliff soaring 
skyward. We were standing on 
an old carriage road that snakes 
along the cliff base. Behind us 

Continued 


By ROBERT GANNON 
PHOTOS BY JOHN WEICHSEL 
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Reporter Bob Gannon feeds rope to companion John Weichsel 
above him (left) as they climb one of the Shawangunks. At 
right, Gannon squeezes into a niche to rest. Only one in party 
climbs at a time, so there are a lot of breathers. 
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Scrambling up Maine’s Mount Katahdin in early stage of climb, | 
Gannon (left) hasn’t started to use a rope yet. Another mem- | 
ber of the party (right) meanwhile checks the route from a | 
slightly higher vantage point to plan easiest way to the top. 
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Equipment and techniques used 


by rock climbers are easy to com 


PITON AND CARABINER os esi ^» 

men. Climber, left, feels for spot to hammer 

piton, then snaps carabiner in place for rope. 
that a companion ties around Ga 


ِ ۸41 THE ROPE non's middle is "inch nyl 


wu | which will. hold 4,500 pounds. It comes in 150-fc 
M. lengths, and ís treated with reverence by climbe 
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dropped a 1,000-foot valley—above 
zoomed a 230-foot slab of rock. 

Raivo, lead man, was picking his way 
up the cliff, rising smoothly and evenly 
as though holding onto hidden rungs. 
Every so often he'd stop and hammer a 
piton into a crack, listening for the rising 
pitch that shows it's driving home solid- 
ly. Then he'd snap a carabiner in place 
and snap his rope into it. John, mean- 
time, below, was belaying him, which 
means he holds onto the rope while it 
slides around his body and through his 
hands. If Raivo should fall, John would 
hold tight, and Raivo would drop only 
to his last piton. 

Ready to go. At the end of the pitch—a 
rope length—Raivo tied himself to a pro- 
jection, looped the rope around his rump, 
and hollered down, “On belay!” which 
meant he was ready for me to start 
climbing. 

I took one step a foot up the side, and 
slipped off, banging my knee. “Ah, 
you’ve learned the first lesson,” said John. 
“Don’t hug the wall; stand upright, on 
your toes. If you lean into the wall your 
foot tends to thrust out.” I rubbed my 
knee and tried again, leaning out. It 
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worked. My feet, in those squeezing 
shoes, clung. Then I found a higher 
handhold, located a toe niche, and pulled - 
myself up. But there was nowhere to 
put my foot, so I came back down again. 

* Always try to check a couple of moves 
ahead,” said John. “Make your climb 
smooth, with one position flowing into 
another." Again I tried, checking ahead, 
rising hold by hold, up, up. 

You learn a lot by yourself. You give 
every handhold rock a yank before sup- 
porting yourself on it, for instance. You 
use the largest rock you can to step on or 
pull on; small ones may move. You 
watch the leader and remember which 
holds he uses. You learn not to use your 
arms to haul yourself up; pulling in- 
stead of pushing with your feet is ex- 
hausting. And you never roll up on a 
ledge, or throw your whole leg over, be- 
cause what kind of a step do you follow it 
with? 

Some things you must be told. You 
smack a rock with the heel of your hand 
to see if it is solid. A hollow sound is a 
warning. When resting, you do so with 
your arms below the shoulders, so circu- 
lation isn't impeded. A beginner has the 


—Stamina and courage aren't 


LAYING left above) to hold onto the rope 
le it slides around his body through his hands to 
ke sure that man climbing below him will not fall. 


PPELLING iwer himsett down a clifside. P fE 


inners find this thrilling and easy, but often 
n themselves on the fast-passing rope. 


tendency to stretch for new holds; an ex- 
perienced man doesn't. And “jam” holds 
are amazingly effective. They’re used 
in cracks just wide enough for a hand. 
Slide your hand in, flex your fingers to 
wedge it, and you can support your en- 
tire weight. 

I was doing okay—progressing awk- 
wardly but at least getting up—until I 
was about 100 feet from the base. The 
route went sideways here, crossing what 
seemed to me a sheer wall. The only 
available toehold was a half-inch ridge; 
the only fingerholds, high, tiny projec- 
tions of rock. 

I stepped out into space, then onto a 
ledge—and sneezed, so help me, sneezed. 
It was the midst of hay-fever season. And 
then I froze. Solid. Stiff. From way 
down in the valley drifted a rooster’s 
crow, someone gunning a motor, a dog's 
bark. Then from nearer came John’s 
voice: “Go ahead. The best thing that 
could happen to you is to fall; then you’d 
trust the rope." Son-of-a-gun, I had for- 
gotten. I was perfectly safe. Sure I was. 
My biceps began to shake. 

“C’mon, climb," yelled Raivo some- 
where above, tugging the rope playfully. 


I willed myself across that ledge and up. 

Saved by rain. I was exhausted. Per- 
spiration ran into my eyes. My fingertips 
felt about to slough off. And then it 
started to rain. Now, rain may sound 
disastrous, but actually it was a godsend. 
Raivo and John conferred, then an- 
nounced that climbing sheer, wet rock 
was too dangerous for me. We'd have to 
rappel down—use the ropes to lower our- 
selves. I was delighted. Anything to get 
out of climbing higher. 

Raivo went first. Quickly he wound 
the rope around himself, snapped it here 
and there with carabiners, then virtually 
leaped into space and disappeared over 
the edge. Then John formed the rope 
sling around me-— passing it between my 
legs, around my thigh, across my chest, 
over my shoulder, and under the oppo- 
site arm. He urged me backwards off the 
cliff. Astonishingly, I felt perfectly se- 
cure. Most beginners do; the firm hold 
on the rope gives complete confidence. 

The walk down the cliff, playing out 
the line and braking as I went, was fun. 
'The only trouble was that when I touched 
bottom my back was raw with rope burns. 


Continued on page 194] 
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Coming= 
A ‘Mr. Fix-It’ 
Space Car 


When multimillion-dollar satellites 
conk out, a repair-making spacecraft 
with deft mechanical arms could put 
them back in working order—and here’s 
a preview of what it may be like 


By DR. WERNHER VON BRAUN 


Director of NASA's George C. Marshall Space Flight Center, 


Huntsville, Ala. 


nsect-like spacecraft with multiple 
گا‎ fangs—manipulators and tools extend- 
ing from their roundish bodies—may be- 
come the ‘“Here-Comes-Help” wrecker 
cars of the Space Age. 

Some of NASA’s highly complex un- 
manned research satellites such as OAO-2, 
the Orbital Astronomical Observatory, 
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f another concept of a rē 


Space-repair car may look 
like one-man version at 
right. With manual con- 
trols, operator  wields 
"hands" to grasp satellite 
and handle detached parts, 
and drill and other tools. 


One-man “space taxi" is 


pair craft. Model shows 
it anchored to satellite 
and going to work with 
remote-controlled “hands.” 


have been eminently successful. A few, 
such as its predecessor, OAO-1, became 
bitter disappointments when a single 
component’s failure turned a sophisti- 
cated multimillion-dollar array of instru- 
ments into useless orbiting junk. 

Our astronauts’ often-demonstrated 
ability to remedy troubles with ailing 
equipment has led to studies of how they 
could bring disabled satellites back to 
life. While the problem is not simple, 
there are promising possibilities. 

A garage mechanic’s ability to fix your 
car depends upon the attention the car’s 
designer has paid to making critical parts 
accessible and easy to change and suit- 
able tools available. As our unmanned 
satellites were never meant to be fixed 


in orbit, no attention at all was paid to 
these things in their design. But this 
could be done in the future, now that we 
know we could send a repairman. 

Being able to rendezvous an out-of- 
order satellite and approach it by “space- 
valking" is not enough. The sick satel- 
lite may be tumbling and its whirling, 
protruding parts may imperil an ap- 
proaching EVA (extravehicular-activity ) 
man. Concepts to stop the tumbling mo- 
tion include a magnetic grappling device 
brought into position by a fearless space 
walker. This done, repair can begin. 

But, prior to the therapy, there must 
be a correct diagnosis of the trouble— 
and only rarely will our repairman know 
his patient’s ailment in advance. 


Finding the trouble. Advanced space- 
craft, manned or unmanned, are usually 
checked out (and monitored during 
countdown) through an external multi- 
pronged electric connector—which is dis- 
engaged at takeoff or shortly before. For 
his diagnosis, a space repairman must 
bring along a tape-controlled electrical- 
checkout device, plug it into that same 
spacecraft connector, and run a fault- 
isolation test. 

Suppose he finds à certain valve of the 
satellite’s attitude-control system must 
be replaced. The valve is part of a high- 
pressure system; removing it calls for 
disconnecting an electrical control cable 
and opening two B-nuts. For an EVA 

Continued 
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man in pressurized suit and gloves, this 
would be a major task, even if he had 
brought the right-size wrench. 

The answer seems to be the manipula- 
tor, a device highly perfected for the 
atomic energy program. A manipulator 
is a mechanical or electromechanical “re- 
peater" of the movements of your arms, 
hands, and fingers. You stick your fin- 
gers in the “command” end of two ma- 
nipulator arms. Through mechanical or 
electrical linkages or both, mechanical 
hands on arms at the “business end" re- 
peat your motions. 

These manipulators are nimble enough 
to cut a deck of cards, and pick a card out 
of the middle of the deck. During a visit 
to the famous Oak Ridge laboratories, I 
was taught the trick of taking a match 
out of a matchbox, closing the box, pick- 
ing up the match again, and rubbing it 
along the box to strike a light—all with 
two manipulator arms whose business 
ends were six feet from me, beyond thick 
radiation-proof glass. 

The space-repair craft. For space use, 
an operator would wield these manipu- 
lators from a craft that could be maneu- 
vered and attached to a disabled satellite. 
What it may look like is shown by pic- 
tures on the preceding pages. As they 
indicate, it may have more than just two 
arms. Some arms may not be repeaters 
of finger movements, but tools like drills, 
tongs, or hammers, instead. Others may 
anchor the car in front of its work. 

To perform precision tasks with a ma- 
nipulator, you must have the “feel” of 
doing the job with your own hands. So a 
critical need, as I learned to appreciate 
when I tried to strike that match, is 
"force-feedback." This means re-creating 
the forces experienced by the business 
end, at the command end. 

Purely mechanical cable-driven manip- 
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To check the tumbling 
of a disabled satellite, 
which would endanger 
an approaching  repair- 
man, a space-walker may 
use a long-handled ''mag- 
netic grappling device" 
as pictured. Once the ro- 
tation of the satellite has 
been stopped, the repair 
task can begin in earnest. 


ulators give reasonably good force-feed 
back, but raise sealing problems for 
manned spacecraft—with the operator i 
a pressurized cabin, and a hard vacuu 
outside. Electromechanical systems pos 
a formidable force-feedback problem in 
volving strain gauges, bridge circuits, an 
the like. Acceptable designs exist bu 
are complex and susceptible to failure 
Undoubtedly, improved designs can 
expected in the near future. 

A space-repair car, it may be foreseen, 
would be dispatched to a task from an 
orbiting "mother" spacecraft or space 
station, and would return and dock to 
this operating base when the job was 
done. The repairman would be able to 
transfer, in orbit, from the mother craft 
to the docked repair car and back, with- 
out ever leaving his pressurized environ- 
ment. (He would get from earth to orbit, 
and ultimately back to earth again, by way 
of the base's own logistics supply-ferry 
system.) 

How about unmanned repair cars? A re- 
mote-controlled “robot” repair vehicle— 
with the man replaced by an operator on 

Continued on page 212] 
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Space-suited experimenter, using remote-con- 
trolled mechanical hands, tries manipulating objects 
on NASA test panel at Argonne National Laboratory. 
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A spring-operated reel to 
fit in the bow of a rowboat 
for re-coiling the anchor 
ropes that usually lie in a 
tangle under your feet.— 
Gary Smith, Skokie, Ill. 


ne diamond-shaped, one round terminal, Sliding panels over recessed windshield wip- 
n storage batteries. Then, even in dark ers. They’d hide the gaping hole, and might 
ots, you could tell positive from negative work much like the panels on a car’s hidden 
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potlight-equipped levels that would “spot” An oscillating warning light on a telescoping 
ie lowest point for starting to shim when rod to make farm vehicles safer. Raised for 
ou’re putting up furring for ceiling tiles. road travel, it would be visible even on hills. 
Tom Schoff, Florissant, Mo. —D. Prochaska, Yutan, Nebr. 


veryone has his own pet idea of a gadget that he would only. Send to ILTS Editor, Popular Science, 355 Lexington 
«e to see in general use. What's yours? We will pay $5 Ave., NYC 10017. Write your name and address clearly. 
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E t was inevitable—electronic computers 
have reared their know-it-all heads in 
every aspect of our working lives, and 
now they are poking their noses into our 
leisure time, too. Consider the special- 
purpose analog computer described on 
these pages: It purports to know how 
much you can drink—and it dares to tell 
you when you've had enough! 

Impudent? Infuriating? Impolite? Sure 
—but think twice before you write to your 
congressman. This easy-to-build gadget 
is the happiest party “icebreaker’ to 
come along in years. I can vouch that it’s 
more fun at a friendly get-together than 
any dozen party games you can name. 

Of course, everyone should remember 
that the device—and its readings—are all 
in fun. The circuitry is designed around 
recognized findings about the effects of 
alcohol on the human body, and, when 
programed correctly, the answers will be 
surprisingly (and possibly embarrassing- 
ly) accurate. But don’t use the computer 
to decide whether or not a party guest is 
sober enough to drive home. 

How it works. An analog computer is 


an electronic circuit in which voltage 
and/or current levels represent some oth. 
er physical quantity. In our circuit 
voltages and currents represent the 
amount of alcohol that you’ve drunk anc 
that is dispersed through your body. A 
simple calculating circuit transform: 
these levels into a meter reading tha 
estimates the alcohol’s effect on you. 
set of controls lets you dial in pertinen 
facts (such as body weight) that th 
computing circuit needs in order to esti 
mate accurately.. That's the basic idea 
Here are the details: 

When you drink an alcoholic beverag 
the alcohol is eventually absorbed int 
your body through the walls of you 
stomach and small intestine. The speec 
of absorption depends on many factors 
including the strength of the drink anc 
what’s in your stomach before the drink 
arrives. 

Almost immediately, your body begins 
to eliminate the alcohol by a process 
somewhat similar to digestion of food- 
with a very important difference: Youi 
body can only eliminate a fixed amount: 
of alcohol per hour (in an average-weigh: 
man, about a half fluid ounce). So i 
you keep drinking steadily, you soon out 


08000 000 U 
Magic Box Tells *.— 
You When “One More’ 


Is Too Many 


Liven up your house party with this fun computer 
you can build to monitor your guests’ alcohol intake 


By RONALD M. BENREY 


ace your body’s ability to eliminate al- 
ohol, and the concentration builds up: 
.eep at it long enough, and you get 


Thus, the concentration of alcohol in 
our tissues at any time depends on: 

1. How much alcohol you've consumed. 

2. How long ago you consumed it. 

3. How fast the alcohol was absorbed 
ito your body. | 

4. How fast your body is eliminating 
1e alcohol. 

5. Your body weight. 

The first four of these factors are “‘con- 
dered" by the differential amplifier cir- 
uit composed of transistors Q1 and Q2 
see schematic diagram), for every drink 
ou've taken during a three-hour period. 
he computer circuit will "remember" 
1e alcohol contributions of as many as 
x individual drinks consumed during 
iis period. 

The memory is a bank of six electro- 
'tic capacitors, Cl1-C6—one for each 
rink. (Naturally, if you've consumed 


alibration and labels for Drinkometer's six 
yntrols and zero-set knob are at right. 
eter face (facing page) shows OK, CAU- 
ON, DANGER in overlapping zones. 


4 


5 


less than six drinks, a correspondingly 
fewer number of capacitors are brought 
into play.) 

In operation, the amplifier circuit 
charges each capacitor to a voltage that 
represents the contribution of the cor- 
responding drink to the total concentra- 
tion of alcohol in your body. The higher 
the voltage—the greater the concentra- 
tion caused by that drink. 

Rotary switch S1 lets you connect each 
of the capacitors, in turn, to the ampli- 
fier circuit. Potentiometers R1, R2, and 
R3 are the data-input controls that de- 
termine the amplifier's charging voltage: 

€ RI1 sets the amount of alcohol in the 
drink (in fluid ounces). 

e R2 sets the length of time (in hours) 
since the drink was consumed. 

e R3 sets the absorpttion/ elimination 
factor, a factor that approximates your 
body's action in handling the alcohol. 
We'll explain how to set this later. 

Lever switch S2 serves two functions. 
When thrown to its A position (to the 
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ALCOHOL TIME 
CONTENT 


HOLLOW LEG 


—3à LEQ ce 
FUDGE ABSORPTIO 
FACTOR ELIMINATION 


right), the six capacitors are discharged. 
This erases the memory bank, and must 
be done before the drink data for each 
new subject is entered. 

When thrown to its B position (to the 
left), the capacitors are connected to a 
current-adding circuit made up of six 
high-value resistors, R8-R13. The cur- 
rent output of this circuit drives the 
meter amplifier circuit (Q3, Q4, and Q5). 
The total current flowing into the ampli- 
fier depends upon the sum of the voltages 
across the capacitors—the greater the 
sum voltage, the greater the input cur- 
rent, and the greater the reading on M, 
the panel meter. 

Potentiometer R4 lets you enter the 
subject’s body weight into the calcula- 
tion; and R5 lets you set a “fudge factor" 
that compensates for the mysterious abil- 
ity of alcohol to affect similar people 
differently. 

The settings of R4 and R5 scale the 
amplifier, so that the meter reading rep- 
resents an estimate of the alcohol's effect 
on the subject's behavior. 'The meter 
scale is a three-bar zone chart that dis- 
plays this estimate directly. 

Building the box. All circuit components 
except the switches, potentiometers, and 
panel meter are mounted on a terminal 
strip, and on a piece of perforated phe- 
nolic chassis board. Take care not to 
overheat transistors when soldering them 
in place. When you wire the subchassis, 
double-check the polarity of diode D and 
of the six capacitors. 

Mount the two nine-volt batteries with 
a few dabs of contact cement. (To re- 
place them, just break loose the beads 
and start again.) Use clip terminals to 
connect the batteries, or carefully solder 
leads directly to the metal terminal snaps 
on the batteries. 

The bottle-tipped control arm for S2 
is purely decorative. Make it by cement- 
ing (with epoxy) a miniature liquor bot- 
tle to a five-inch length of wood dowel. 
Saw off the plastic arm from the lever 
knob that is supplied with S2, and ce- 
ment the other end of the wooden dowel 
to the knob. 

Calibration. The scales for the panel 
meter and the various controls are illus- 
trated. Draw the control legends on stiff 
white bond paper, and cement it in place. 

lo install the meter scale, carefully 
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snap off its plastic bezel, and cement the 
scale atop the meter's existing calibra- 
tions. Be careful not to bend the needle 
as you work. 

Moment of truth. Operation is pretty 
much explained by the control labels. 
Start by dialing in the subject's approxi- 
mate weight, and the fudge factor: Unless 
you are otherwise positive, assume that 
the subject is an average drinker. Other- 
wise, use your judgment to assign a value 
somewhere between  'teetotaler' and 
“hollow leg." 

Next, set the zero control, R6, to zero 
the meter needle. 

The absorption/elimination setting, 
R3, is a critical factor, since it represents 
the two complex phenomena responsible 
for determining the subject's body-alco- 
hol concentration. Admittedly, the use of 
a single control represents a simplifica- 
tion—one that is necessary in order to 
develop a tolerably simple circuit. As a 
general rule, set the control to the num- 
ber of drinks that the subject has con- 
sumed. Keep these exceptions in mind: 

9 Double the number of drinks for a 
heavy person and/or any person who has 
eaten heavily before drinking. 

e Halve the number of drinks for a 
lightweight subject and/or any person 
who drinks on an empty stomach. 

Next, erase the memory bank and, in 
turn, enter the alcoholic content and time 
since consumption of every drink. 

To predict the effects of a drink, set 
the time since consumption to zero. 

Finally, move S2 to the B position. 
and read results on the meter scale. Hs 


PARTS LIST 


R2—50,000-ohm, 
-watt carbon poten- 
iometer 
R4,R6—1,000-olim, 
-watt carbon poten- 
ometer 

-5,000-ohm, 2-watt 
arbon potentiometer 
-I00-ohm, 5-watt 
arbon resistor «10955 
through R13—10 meg- 
hm, %-watt carbon 
2sistor +109% 
through R17—10,000- 
hm, -watt carbon 
287 
,R20—1,000-ohm, 
»-ttatt carbon resistor 
i-22.000-ohm, -watt 
arbon resistor +10% 
—470-ohm, 14-watt 
arbon resistor 
through C6—100-mfd., 
O-volt electrolytic 
apacitor 

through Q5—GE 
N5172 NPN transistor 
Motorola HEP 135 
iode (or 1N 60) 
0-500-microamperes 
)C milliammeter 
Single-pole, 11-posi- 
ion rotary switch (only 
ix positions used) 
-6-pole, 3-position, 
pring-loaded return to 
enter rotary switch 
-DPST toggle switch 


Cabinet—Cowl-front alu- 
minum case, Bud 
SC-2130 or equal 

Misc: Terminal strip; per- 
forated phenolic board; 
knobs; hardware; wire; 
etc. 
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Trail Bike 
ou Built 


By HUBERT LUCKETT 


The Heathkit Boonie Bike is an 
off-the-road vehicle a man can 
respect. In fact, you’d better re- 
spect the powerful torque deliv- 
ered to the fat Terra Tire on the 
rear wheel, or an unplanned-for 
wheelie may leave you sitting in 
the dust. 

The kit is delivered in one 
huge carton. The five-hp. Briggs 
and Stratton engine comes al- 
ready mounted on the main 
frame, but you do everything else. 
A couple of adjustable wrenches, 
pliers, and a screwdriver will 
serve, but the work will go faster 
and you'll have more fun build- 
ing the bike if you can lay hands 
on a set of socket wrenches. A 
pair of extra helping hands will 
also be welcome. A couple of 
us put my kit together in an 
afternoon. 

The manual’s step-by-step in- 
Five-hp., four-stroke engine comes mounted on the welded structions are simple and clear. 
tubular frame. The rest goes together with nuts and bolts. There are also sections on opera- 
| tion, maintenance, and trouble- 

shooting. 

When the time came for the 
first test ride, I had plenty of 
willing test pilots on hand. My 
three sons, all experienced motor- 
cyclists, watched with increasing 
impatience as I toured the bike 
over level ground and up gentle 
slopes with cautious middle-aged 
timidity: The automatic clutch 
engaged smoothly as I twisted 
the handgrip throttle control. A 
sudden twist and the rear wheel 

spun. When I released the throt- 
tle, the spring return dropped the 
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rom a Kit 


engine speed back to idle and 
the clutch released. Good safety 
feature. The single rear-wheel 
brake seems marginal in stopping 
power. I wouldn’t want to ride 
very fast in traffic. Probably ade- 
quate on the trail. I don’t like 
the looks of that unguarded rear 
chain. Seems risky—especially 
with a passenger on behind you. 
| Then: “Come on, Dad, let's 
see what she'll really do." 
The boys took over the bike 
and headed for our side yard 
| where there's an abrupt slope ap- 
| proaching 45 degrees at one point. 
` The first run found boy and bike 
separated about halfway up the 
slope. With all that torque, the 
rear wheel wants to crawl right 
out from between your legs. Af- 
ter a little more practice, they 
mastered the technique—a for- 
ward weight shift properly timed 
to keep the front wheel on the 
ground. 

The load-carrying ability is im- 
pressive. With two boys aboard, 
(325 pounds) the bike easily 
climbed an 18-percent grade from 
a standing start. And the seat- 
ing is surprisingly comfortable 
even for over-six-footers. 

An accessory ski ($16.95) 
snaps on over the front wheel for 
use in snow. It works fine on 
hard-packed snow but don't ex- 
pect to go across country through 
a deep snowfall. 

The Boonie-Bike kit is avail- 
able by mail order for $199.95, 
FOB Heath Company, Benton 
Harbor, Mich. A kit to make the 
bike licensable for street use will 
soon be available for $29.95. 
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Large rear tire provides good traction in soft sand. 


You can haul the Boonie Bike in most car trunks, but be 
gas before you lay it down. 
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Making 20 to 30 miles a day, 
you can penetrate forest areas 
you'd never discover on foot 


By CHARLES R. MEYER 


— are functional, inexpensive, 
and highly adaptable boats. For wilder- 
ness waters, the basic design developed 
by the American Indians has been im- 
proved somewhat but never really chal- 
lenged. Why? For the wide variety of 
work it is asked to do, the canoe com- 
bines the virtues of economy and prac- 
ticality as no other craft does. 

You can pole, paddle, sail, or propel 
one by outboard motor. With some 
portaging know-how, you can painlessly 
carry a canoe overland from lake to lake. 
It fits easily on a car-top rack for extended 
turnpike travel or can be placed inside a 
station wagon or pickup. 

If the water is deep enough to float a 
wood chip, odds are you’ll be able to 
paddle your canoe. Skimming shoals or 
shooting white-water rapids, canoes are 


108 | POPULAR SCIENCE 


AS ES deu و‎ asd ls à * | 
Family canoe-camping in northern Minnesota within the S 


GE, ہو‎ 
ele. 1 "m - 
۱ لا‎ " 
Es BEES M 
E x 
i E j i m 
وہ جج‎ 


well-nigh perfect. At home, instead of 
requiring a special marina mooring, a 
canoe is stored by simply lifting it ashore 
and turning it upside down. 

Making the choice. Before you buy one, 
consider the jobs your canoe must do. 
Its size will depend on the weight to be 
carried, number of occupants, frequency 
of portage, and whether you intend to 
cross large, open lake waters or shoot 
river rapids. 

Want a one-man, car-top rig for fish- 
ing? Pd pick an Old Town or a Grumman 
aluminum model in the 12- to 14-foot 
range. Plan overnight cruising with a 
companion? You'll need a larger hull. 

Don Beland of Moose Lake, Minn., 
who outfits voyagers in the three-million- 
acre Boundary Waters Canoe Area, says, 
* A 16- or 17-footer will comfortably hold 
two canoeists plus a week's camp gear 
and still not be too heavy to portage. 'The 
boat's weight is about 70 pounds; the 
load limit, 1,000." 

Shapes and sizes. Most mass-made 
canoes effect a compromise to satisfy 
multipurpose use. Though a hull may be 
designed for racing, it will still have a 

Continued 
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tario border is fun for all. 


aveling in pairs, or even in flotil- 
s, Voyagers help each other on port- 
es. Narrow, brush-filled channels 
n often be navigated by arm-power. 
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A lone paddler easily handles a 16- to 18-footer by sitting well aft 
and stroking out from the canoe's side rather than straight down. 
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Trim the hull so it rides evenly, parellel to the water. Place most 
of the pack weight amidships, allowing space for a passenger's feet. 


Crossing a shoal bordered by rapids isn't a knotty problem. If it's 
deep enough to float a wood chip, your canoe can be pulled across. 
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measure of stability and comfort built in. 

A good description of an all-around, 
guide's model might be a 16- to 18-footer 
with long, broad lines for stability and 
capacity. The ends will be relatively low 
to lessen open-water wind resistance; 
the bottom flat so it will float over shoals 
and marsh. This canoe will paddle easily 
yet not be over-responsive and tippy. 

Sight down the hull of a canoe you’re 
planning to buy. Study the catalogue 
specifications before writing a check. The 
construction, bottom contour, thwart lo- 
cation, and keel design radically affect 
performance afloat. 

A round-bottom hull will be faster 
(like a round-bottom rowboat), but also 
relatively unstable and less buoyant than 
a flat-bottom model. A canoe with bulg- 
ing sides, professionally called “tumble 
home,” will be exceptionally buoyant and 
most functional on large lakes with lots 
of wind chop. One with straighter sides 
might have less cargo space but more 
utility on rivers. 

Take a close look at the keel. If it’s 
built in rocker form—the bow and stern 
clear of the water and the center sub- 
merged—it will turn instantaneously (or 
nearly so) as you approach a half-sub- 
merged boulder in a river rapid. A fairly 
wide, flat stripping, tapered at both ends, 
built to bounce off rocks and other ob- 
structions without impairing steering, is 
called a shoe keel. A deeper, narrower 
keel is more practical on lakes, where its 
“centerboard action” will diminish slip- 
page or sideways drift. 

You can’t have everything. There are 
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lean, lightweight one-man canoes strictly 
for car-topping; two-man jobs ideal for 
lovers on tranquil waters; two-, three-, 
and even four-man models for voyagers 
on extended trips. 

No canoe can be expected to weather 
a serious storm on a large lake or tidal 
river-the experienced boatman camps 
ashore and waits it out. And no canoe 
should be so heavily loaded that it be- 
comes unsafe in ordinary waters. 

How do you know when you're loaded 
too heavily? 'The hull will ride deep, be. 
loggy, hard to turn, and slow to paddle. 
It must ride the waves like buoyant plas- 
tic foam, not plow through. You should 
have sufficient freeboard to ward off 
waves encountered in open waters. 

Loading a canoe. Let's assume you're 
packing a 16- to 18-footer. Place gear 
aboard with the hull afloat or nearly so; 
not while the canoe is aground on the 
beach. Trim or distribute 
it so the heavier packs are 
amidships and low—prefer- 
ably resting on the ribs. 
Allow sufficient space for 
everybody’s feet. 

With passengers aboard, 
weight should be distribu- 
ted evenly in regard to the 
centerline, the stern riding 
just a bit lower than the 
bow. In rough water, how- 
ever, crowd the weight as 
close to center as practica- 


Stout wrap of tarpaulin keeps all 
camping gear and supplies bone 
dry. Sleeping on damp bedrolls or 
cooking soggy groceries is no fun. 


ble, and you'll turn far more quickly in 
rapids. If rain or spray is anticipated, 
place poles or boughs lengthwise under 
the cargo. With a slightly stern-heavy 
hull, the water will run aft for bailing. 

You can adjust trim by situating the 
weight evenly, or a short distance back 
from center. Obviously, much depends 
on relative weight of bow and stern pad- 
dlers. A rule of thumb: Place the most 
experienced and heaviest canoeist aft. If 
forced to a choice, keep the oldtimer in 
the stern and compensate for a heavy- 
weight forward by reshuflling cargo aft. 

Carry-on gear. Pack a length of plastic 
sheeting large enough to wrap around 
cargo during choppy passages and the 
odd squall. It can be folded and shoved 
in your pocket during a portage. On a 
campsite, it does double-duty as the roof 
of a lean-to shelter to ward off rain, or a 
ground cloth under your sleeping bag. 

And figure on the possibility of dunk- 
ing the entire rig. Waterproof packs 
made up Duluth-style are wise choices. 
These are simple canvas bags with shoul- 
der straps and portage tump lines. With 
no stiff packboard, the Duluth-style bags 
fit almost anywhere. 'l'hey can be easily 
buckled to thwarts. 

Some seasoned canoeists believe in 
lashing everything to the hull, and that 
includes a spare paddle, axe, rifle, and 
ammunition, when these items might be 
needed. But you can lose it all in a bad 
spot. Most voyagers compromise. 

Since aluminum canoes became popu- 
lar, there's less trouble with punctures, 
rips, and leaks. Whatever construction 
material you favor, it's still good insur- 
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river rapids; it’s a chute. Avoid a “V” pointing upstream; it signals presence of a rock. 
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ance to include a little repair kit of ma- 
rine glue and patching. Without these 
items, you may be able to get by with 
adhesive tape, chewing gum, or even pine 
pitch forced into a hole. 

Always include a pair of 75- to 100- 
foot ropes coiled on deck within easy 
reach. They’re invaluable for guiding a 
canoe along the shore of a rapid, pro- 
vided you’re able to walk the bank. 

What about cost? A well-crafted hull 
from a reputable national manufacturer 
should run somewhere from $225 to $400- 
$500. But choose a canoe and you've got 
the best thing on water for a first boat 
and the nearest thing to an all-around 
family craft yet designed. ^E 
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In swift currents, maintain control by paddling or 
poling faster than the flow, or by back-paddling; 
don't drift. This way, you use current for a turn. 
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By JAN P. NORBYE / PS Automotive Editor 
and JIM DUNNE / PS Detroit Editor 


D... Big Three—General Motors, 
Ford, and Chrysler—all have subsidiary 
companies making cars in Europe. Certain 
models, such as the Cortina, made by Ford 
of England, the Opel Kadett, made by 
GM in Germany, and the Simca, built 
by Chrysler in France, have become pop- 
ular in this country. Since we tested the 
1968 models [PS, June '68], Simca has 
added a new front-drive model called the 
1204 and Opel has introduced an option- 
al 102-horsepower engine. All are avail- 
able as station wagons. 

lhese wagons seat four or five in the 
same comfort as the sedans, and will 
cruise at any legal highway speed. They 
are not big enough to challenge the full- 
size U.S.-built station wagon as the jack- 
of-all-trades of family transportation, let 
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alone a vacation-trip car, but they fill 
the everyday needs of many families who 
want to keep operating costs down. 

Whether they are bought as first, sec- 
ond, or third cars, we are evaluating. 
them as light-duty wagons that will not 
be expected to carry the loads or give 
the performance of bigger models of do- 
mestic manufacture. 

We put the little wagons through our 
standard test program, with surprising 


French-built Simca has attractive and original styling, 
with no obvious Chrysler influence. 
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Built in Europe by Chrysler, Ford, and GM, they’re scaled 
down to a happy mix of nimble handling and useful space 


results. We found great differences among 
them, and some common faults. 

The tailgate windows are fixed and 
have no provision for defrosting, defog- 
ging, wiping, or cleaning, rendering the 
inside mirror useless in bad weather. 
There are no deflectors to send a stream 
of clean air over the rear windows—in 
short, no aids to rear visibility. 

All three have tailgates hinged at the 
roof, swinging up full length. Spare- 


British-built Ford Cortina is like a big Ford scaled 
down with American looks and features. 
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wheel storage is neat and clean in the 
body side panels on the Opel, but the 
two others carry the spares under the 
floor, held in place by straps, exposed to 
road dirt, mud, dust, and water. 

The Cortina we tested had four doors, 
the others only two (though Simca offers 
a four-door wagon). 

Ford. The Cortina has a nice, big-car 
feel and is not bothered by crosswinds. 
It's a fairly quiet car, with a good rough- 

Continued 


German-built Opel shows typical GM styling, and 
it acts and sounds like a miniature Chevrolet, 


How PS tests cars—and what our tests 
are intended to show 


BRAKES This test shows a car’s ability to 
stop in a straight line after repeated stops (as 
in stop-and-go highway traffic). Ten warmup 
stops from 60 m.p.h. at one-minute intervals 
with half-g (16 feet per second per second) 
are followed by a final stop for minimum brak- 
ing distance without wheel locking in a 12- 
foot-wide lane. Pedal pressure is recorded on 
all stops. Excessive pressure indicates fade. 


ACCELERATION The 0-60-m.p.h. test 
shows a car's ability to reach cruising speed 
from standstill; 0-80 test shows its high-speed 
power reserve; 25-70 m.p.h. test simulates a 
highway merging situation or passing on a 
two-lane road. In all tests, the car is in Drive. 
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LANE CHANGE Two lane changes in quick 
succession show a car’s ability to make an 
emergency maneuver at high speed. The lanes 
are blocked 120 feet apart, and each lane 
change must be completed within 60 feet. 
Each car is put through the test at increasing 
speeds until its maximum is established. 
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MANEUVERING Snaking a car as fast as 
possible through pylons spaced 48 feet apart 
shows its ability to negotiate narrow, winding 
roads or heavy city traffic where sharp turns 
are needed to avoid a stopping bus, double- 
parked truck, or car pulling out from the curb. 


DIMENSIONS (inches) FORD OPEL SIMCA 
Cortina Kadett 1204 

Al Ground clearance ......... ECL uosssdi 38-58 Sue B S 7۶9 5.7 

A2 Front leg room (max.) ..... ror ہے‎ as ود‎ — O5 A عم ہچ ہی‎ ERASERS ز‎ 44.4 

A3 Front head room ......... dE so" ma km وج کھ‎ cu 37.9 35.8 

A4 Rear head room .......... AM o ہر‎ ate ies E uk i Gud s A: Gs RS zs Ss 35.8 

A5 Rear leg room min) REA OE E. یں ےشیش‎ E e ESE میس اک‎ dur Mm GREE 36.2 

AG Wheelbase MN C]! ے‎ cerca om.r یہد‎ Grice MEL. mossa gie دی‎ Aiea cor) مم مس‎ 99.2 

A7 Height « os 229] 5505ا‎ cars ka ARE کو‎ Elk EEA Dd ease ass xs em MHRI, exu 55.7 

Bi WIEN o se ون‎ no een iu BEES oux RG Be عع‎ xx DIS a ہے‎ 2a ee oe curs 62.5 

BY KERE 2¢ سس کو‎ ele Es 169.9 uus By gi SX RES LG: us vs ge BE RE EP SRA 155.3 

B3 Froni track .....,.. ee B ہا‎ LL omes Ress. mor کر 2 بل‎ — DL LA Xy FS ڈول‎ a 53.8 

52.6 و سے oa wa‏ ےھ وہر ہے om SOA‏ سو یھ ne‏ وس ہے لات ............... L4 Rear track‏ 

B5 Front hip room ........... SE ID ic ہیدوعس میں‎ step دا‎ SB. مت ہی سی‎ micis duet 49.0 

B6 Rear hip room ........... ھت‎ Rc" o A ————— 45.5 

SPECIFICATIONS 

Engine type ................ OHV 4-in-line ... OHV 4-in-line .......... OHV 4-in-line 

transverse 

Bore x stroke ou cusuoceenes xx ms 3.19 x 3.06 in. .. OKBO x 23.759]. 2 ss 2.91 x 2.76 in. 

Displacement ............... 97.6 cu. in. j SGLIOZI!OCU. es 7+ 73.4 cu. in. 

Compression ratio .... SAE See a EG mx MRS 9.5:1 * .8.7:1 

Power (Q r.:p.m. ............. 71 5,000 ium cus rus nomino 102 @ 5400 ........... 62 @ 5,800 

Torque (Ib.-fi.) @ r.p. 1 کروی سی و‎ 97 2,500 111.5 @ 3,100 .... case nce 65 @ 3,400 

Transmission ............ .4-speed . -speed 2.2. o os 00ص‎ 0 -spaed 

Axis ratio . iia Ceux sa 3.90:1 . RE E E i SD. scs M & ex ode 3.94:1 

TEES. sie pz DS ROR Que Firestone F-7 ........... Uniroyal ..,.. E . Firestone Cavallino 

Tue SEE. ss vu y Se SSR M ES OES soe ss X ex E. LIBE 0 ne ed مس سو‎ 155SR-13 

Turning diameter ............ MER dE Lose ment m ewm mum 34 TE IUE سم دو شر چم پر‎ 35 fi., 7 in. 

daa! 31‏ شی تس کم میں ہس سم متس یں کی ہرس عو و Turns, lock to lock ........... 424 i‏ 

BraK8S uu os xa cence Disk/drum with Disk/drum with Disk/drum w/o 

011 assist wa sus vx power assist ......... power assist 

Fuel tänk is meee wees 9:5 Bal کر ہکا سے‎ WE EE SE a 10.15 mal. cvs ia oo Bo ہے رو‎ 11 gal. 

Curb weight ................2,154 lb. .......... are 1,803 Ib. ne ce uum . 1,990 Ib. 

TEST RESULTS 

Acceleration 0-60 m.p.h. .18.3 sec. 1:3:5 SOC zio oss us پٹ‎ Bees 19.7 sec. 

Acceleration 25-70 m.p.h. AIMS SBE: oou wa su ox; 16.6 S6C: sa 515 3ے یت ہے‎ 27.3 sec. 

Braking distance 60-0 m.p. He 140 RE ا ہے ہے‎ no می‎ E Ligas on Seit gu enh. xe 148 ft., 3 in. 

Brade-pedal pressure 2222s... 80 Ib. LUUD auus eoa oe BE ES 120 Ib. 

Max. speed—lane change ..... DE HESS S ہو سے‎ ax ہے و جو‎ IE HORDE ze یو ہے ہے‎ mu SRG 60 m.p.h. 

Max. speed—traffic weave ....27 m.p.h. ... 30 "mLp.Do cs os osx er ovg os: 3 m.o.h. 

22 fuel mileage ......... 22.5 m.p.g. 206 mdxg .......... ae, 26.2 m.p.g 

Price (as tested) ............ Sé RUM. وا ا و‎ Sas En Eh cence 8207 . 0 raaraa eaa $2,075 
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Simca’s big doors give easy access 
to rear seat, but backrest lock is 
small, hard to find and reach for. 


road ride and no serious body rattles. 
The rear seat folds easily to give a siz- 
able cargo area, but there's no extra stor- 
age space below the rearmost floor 
section. Front-door vent windows, with 
hefty locks, have been retained, even 
with flowthrough ventilation. Air ex- 
tractors are in the rear body pillars. 

Door locks are unsure. The twist knobs 
in the middle of the panel can't be 
checked visually, and the right-rear door 
lock on our test car was inoperative. In- 
terior door handles are inconveniently 
placed and have an unnatural motion. 

'The windshield washer is a pushbutton 
on the instrument panel—we would prefer 
a foot-operated switch. The ashtray is in 
a difficult position, just ahead of the 
gearshift, hard to find and almost impos- 
sible to use. 

“Drab” is our word for the instrument 


"d RB 


Opel keeps its spare wheel behind 
a cover in the wall of the cargo 
area, along with the tools. 


Simca seats are great, but 
you've got to reach for third 
gear, unless your arms are long. 


Simca has thin wheel housings, 
which give the wagon a sur- 
prisingly wide cargo area. 


Cortina rear seat has generous leg 
room, and the rear doors provide 
near-ideal ease of entry. 


panel, and the hood-release handle is lo- 
cated on the right wall! Fragile-looking 
small toggle switches are scattered around 
the panel, and the mirror lacks a day/ 
night switch. 

Under-hood accessibility is poor, due 
to the Thermactor air pump and its tub- 
ing, which keep both distributor and 
plugs beyond reach. Oil-filter removal is 
nearly impossible, as the space below it 
is blocked by a splash shield just as ef- 
fectively as the air pump blocks access 
above it. 

Performance is adequate, brakes excel- 
lent, handling predictable, and fuel econ- 
omy reasonable. 

Opel. The Kadett gives you the most 
impersonal driving impression of any car, 
but has two great points for the driver: 
plenty of power and exceptional brakes. 
Interior styling is okay and the seat- 

Continued 


Ford offers the best cargo space, 
but the wheel housings won't let 
you put plywood panels inside. 
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back locks are the best we've yet seen 
for ease of operation, but the rear-seat 
folding arrangement. is haphazard. Shoul- 
der-belt anchors interfere with the seat 
back every time you swing it up or down. 

We worried about the workmanship 
when four strips of rubber came off the 
lid the first time we opened it. The side 
windows push out at the trailing edge to 
give about two inches of opening, but 
there are no full-time air extractors. The 
front doors have vent windows, though 
the instrument panel has two fresh-air 
outlets. The switch panel for lights, 
wipers, etc. on the left of the instruments 
is just great. 

Engine accessibility is fine—the plugs 
are well up in the left side of the head, 
the distributor is easy to reach, and the 
oil filter is well placed at the front of the 
engine. But the oil dipstick is short and 
dangerously close to a hot exhaust pipe. 

Both engine and gearbox are noisy at 
speed, and there is also considerable 
wind noise. 

Simca. Like all French cars, the Simca 
1204 has excellent seats. They give you 
10 times the comfort of the Opel and 
Ford seats, and look as if they belong in 
a $10,000 car. The front seats recline 
(Cortina and Kadett seat backs are 
fixed), and the rear seat folds easily. 

It is by far the quietest car in the 
group. Wind noise is practically non- 
existent, which makes the engine seem 
louder than it really is. Front doors have 
no vent windows, and rear side windows 
slide back, simply and effectively. The 
short, sloping hood gives outstanding for- 
ward visibility. 
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Short, compact Opel engine (above) is easy to work on, and its 
accessories are neatly grouped around the under-hood area. 


Simca air cleaner (photo, left) must come off before you can 
reach anything on the engine; other parts are well placed. 


Radial-ply tires are standard on this 
front-drive car, and it is unbelievably 
surefooted, with high-precision steering 
response and firm directional stability. 

You'll find plenty of storage space for 
small items—the doors have pockets, the 
glove box is bigger than on most Ameri- 
can cars, and there are dashboard shelves 
right and left. No complaints about the 
ashtray, either. But the horn ring looks 
as if its homemade from a wire clothes 
hanger, and the instrument panel looks 
like a Japanese tape recorder. 

A sealed cooling system is used, with 
an electric fan, engaged and disengaged 
by a thermostatic switch. Service acces- 
sibility is poor. To get to plugs and dis- 
tributor, you must first take off the air 
cleaner. The oil filter, under the slant- 
back transverse engine, is almost impos- 
sible to reach. 

Conclusions. DUNNE: I'll take the Cor- 
tina for its size and four-door practical- 
ity, even if it lacks the Opel's power and 
the Simca's fun-of-driving feel. It has 
the versatility I look for in a wagon. 

NoRBYE: The Simca is my choice, for 
its exceptional traction and road-holding 
even in the worst conditions. And if 
you're looking for a small wagon in the 
first place, I bet you'll find the Simca big 
enough for your needs. 


TO REMOVE SECTION for loose-leaf 
binding, open magazine wide at this 
page, rest it on table, run your thumb 
firmly along center fold. Then pull out 
the sheets gently, one at a time. 


Want a cooler car this summer? Here are the answers 
to all your questions about air conditioners, how to buy 
one, how it works, and how to Service it 


PRESSURE CAP E» 


HIGH-CAPACITY. 
RADIATOR 


MULTIBLADE FAN 


CONDENSER 


untire under-hood air-conditioning in- 
jtallation is shown here. In this factory- 
nstalled unit, only one blower is used; it 
serves both heater and cooler. (The tub- 
mg has been emphasized for clarity in the 
1rawing; good installers tuck everything 
5 311۷ء‎ out of the way.) 
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nly five years ago, an air-conditioned 
automobile was still a status symbol. 
Remember the story of the Texas million- 
iire who had fallen on hard times? He 


xiuldn't afford air conditioning for his 
sar, so he sweated through the summer 
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driving around with the windows tightly 
closed. 

Times have changed. In 1968, more 
than 40 percent of all new automobiles 
were delivered with  factory-installed 
A/C. In that same year, “aftermarket” 

Continued 
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units—air conditioners made by inde- 
pendent manufacturers for later installa- 
tion—zoomed to a record 700,000. 

The reason for this boom in what many 
still consider a luxury item is not difficult 
to discover. We have become accustomed 
to working, eating, and sleeping in air- 
conditioned rooms. And the human ani- 
mal likes comfort—rolling along at 70 de- 
grees while the weather outside boils is 
pure delight. 

General prosperity, too, has encour- 
aged the buyer to stretch his checkbook. 
The stretch: about $350 extra for the av- 
erage new car to approximately $750 for 
a Cadillac. 

This sudden popularity might give you 
the idea that air conditioning for cars is a 
new invention. It isn’t. A Packard ex- 
hibited at the Automobile Show in the 
old Grand Central Palace 35 years ago 
boasted about its “cooled interior’—and 
went present systems one better. It had 


RECEIVER-DRYER STRAINER 


MUFFLERS 


How refrigerant changes — [2^ 653 

from liquid to gas in its end- EZET Serpe 
less trips around the circuit 
is shown here. The com- 
pressor puts refrigerant, 
R-12, under high pressure 
and it liquefies (black line) 
in condenser. It vaporizes 
as it leaves the expansion 
valve and continues on 
(gray line) as a gas. 


CLUTCH 
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a bar behind the front seat that made its 
own ice cubes! That ancient installation 
and today’s best ones differ only in minor 
improvements and in the convenience of 
their designs. The immutable laws of 
physics confine all air conditioners to the 
same basic principles. 

What’s the mystery behind a gizmo 
that runs the gamut from a $25 do-it-your- 
self job [PS, June '66] to an automatic 
installation costing $750? Frankly, there 
isnt any. When you reach the end of 
this article, you'll be as knowledgeable 
about automobile A/C as most mechan- 
ics, many of whom are as recent converts 
as yourself. 

Every complete installation strips 
down to four main units. Understand 
them, and you're on the way to more 
astute buying and more rewarding opera- 
tion. 

A compressor, condenser, expansion 
valve, and evaporator make up the cool- 
ing quartet. They are assisted by ac- 
cessories: a blower, electric clutch, dry- 
er, connecting hoses, sometimes a bypass 
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Some Add-On A/C's—What You Get 


NO. OF 
۱ EVAPO- | CUSTOM 
NAME MAKER RATOR EVAPS. 
| STYLES 
ARA ARA Mfg. Co. 


Grand Prairie, Tex. 


Climatic Air Inc. Yes 


CLIMATIC-AIR | Dallas, Tex. 


SEREKI 
| Artik Kar Co. EMEN 


PRICE 
RANGE 


INSTAL- 


LATION NOTES 


Safety-recessed control knobs 


Specialize in foreign & 
rear-engine cars 


Slim-line with specially wound 
3-speed motors; GM, Ford, 
Chrysler 
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— and control panel to put comfort 
at your fingertips. A drawing on the 
first page of this article shows how it's 
all put together. 

You may be wondering how this hook- 
up (which resembles the elevated train 
system in Chicago's loop, with gas going 
round and round just like the trains) can 
cool off the interior of a hot car. The 
secret lies in the nature of heat. 

Think of heat as something that can be 
pumped, like water, from a lower to a 
higher level, but drops of its own accord 


from a higher level to a lower one. (The 
"highs" and “lows” in the case of heat 
are temperatures, not altitude.) Obvi- 


ously, then, the heat in the hot interior 
of a car must be pumped out to make it 
cool and comfortable. You are right if 
you call the air conditioner a simple heat 
pump. 

Unfortunately, heat is much more dif- 
ficult to pump than water. Heat is energy, 
not a solid thing you can handle. To 
pump it you need a medium that will ac- 
cept it, carry it, and then discharge it on 
command. The substance used for this 
purpose is dichlorodifluoromethane, bet- 
ter known as Freon 12, a development of 
Du Pont. This gas (or liquid, depending 


on the storage condition) is now widely 
manufactured and known in the industry 
simply as R-12. 

Water at 212 degrees F. comes to mind 
when you think of boiling. R-12 at at- 
mospheric pressure boils at an unbeliev- 
able minus-21 degrees! Reduce the pres- 
sure by putting R-12 under a vacuum 
and the boiling point drops still further. 
Pressurize R-12 to 230 p.s.i. and the boil- 
ing point shoots up to 150 degrees F. 

That versatility, plus its nontoxic, non- 
flammable safety, makes R-12 the uni- 
versally adopted refrigerant for automo- 
bile air conditioning. 

The effect that pressure has on the 
boiling point should have given you a 
hint on the need for a compressor. On 
the intake side of this machine the pres- 
sure is low; R-12 will boil into a vapor at 
a temperature much lower than its sur- 
roundings and in doing so will absorb 
heat. The high pressure on the output 
side will keep the boiling point well 
above the ambient air; the vapor will 
condense like dew and dump its load of 
heat into the great outdoors. 

In effect, heat from the lowered tem- 
perature inside the car is being forced 

Continued 
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9.2 Why R-12 is ideal as re- 

NN 6.8 frigerant is demonstrated 
4.5 by graph. The short bar 
24 (low pressure) at 32 de- 
i grees F. shows the condi- 


0.6 tion in evaporator. The 

2.3 long bars near top indi- 

9.5 cate what happens in con- 
8.3 denser. (Shown is relation 
11.0 between pressure and 


temperature for R-12.) 


uphill into the higher temperature out- 
side. You are pumping heat. 


The ۷7 
repetitive cycle 


Three gadgets are required in addi- 
tion to the compressor so that the cycle 
can be repeated endlessly without wast- 
ing any refrigerant. They are the al- 
ready mentioned evaporator, expansion 
valve, and condenser. You will remem- 
ber that these are all tied together in 
that copy of the Chicago Loop. 

The first boiling takes place in the 
evaporator, located in (or connected by 
ducts with) the car interior. It always 
takes heat to boil something; here, the 
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heat is taken from the passenger com- 
partment—even from passengers 1n it. 

The heat-laden vapor is pumped un- 
der high pressure to the condenser, locat- 
ed in front of the car radiator, where it is 
exposed to a maximum amount of mov- 
ing air. Even on a hot summer day, this 
air is cooler than the vapor. Since heat 
always runs “downhill,” the vapor gives 
up its heat to the air and condenses back 
to a liquid. The cycle is complete, and 
some of the heat from inside the car has 
been dumped outside. 

The thermostatic expansion valve acts 
as a traffic cop during this run-around. 
It admits just enough R-12 to do the re- 
quired cooling job, but not enough to 
cause the air passages to freeze and make 
the unit inactive. 

Those are the highlights and they 
should give you no trouble. The acces- 
sory gadgets have purposely been left 
out of this play-by-play cooling report. 
They will be covered as we get to them. 
Just one more very important point: 
Stop thinking of “cold” as an entity. 
Coldness is merely the absence of heat. 
You don't put “cold” into a car any more 
than you put darkness into a room. You 
make an object cold by removing its heat. 

Now let's assume that you've braced 
yourself for the resultant dent in your 
bankbook and have firmly decided on air 
conditioning for the family bus. What 
should you buy? 


factory air 
If you're buying a new car, you have a 
choice between factory air all set to go 


when you take delivery from the dealer, 
and one of the many independent units 


that can be added on at a later date. If 
you want to air-condition your present 
car, you are restricted to the add-ons. 
There’s a difference in money, too, but 
that depends on the car and the A/C 
unit of your choice. 

What are the economies of an add- 
on air conditioner? Here’s how Richard 
Givre, general manager of Climatic Air 
of New York, put the case for aftermar- 
ket A/C: 

“You are bound to save at least $75, 
and sometimes much more, by having an 
independent air conditioner installed af- 
ter you get the car. The cooling will be 
just as good and sometimes even a little 
better. [This is a point we'll get back to. ] 

“The add-on units are much easier to 
service if something goes wrong because 
they are more accessible. 'The warran- 
ties are generally longer than those on 
factory air. In many cases, the compo- 
nents are identical with those used by 
the car manufacturers. 

“For the frequent trader, the add-on 
air conditioner is the one thing that 
makes economic sense, because he can 
switch it from car to car. The only cost 
will be the labor of removal and installa- 
tion. With his capital expenditure 
spread over a number of cars, his savings 
are even greater." 


DIAPHRAGM PUSHPINS 


THERMAL BULB 


Heart and brains of your car's air-conditioning system 
is this thermostatic expansion valve. Pressure from the 
thermal bulb at the evaporator controls the valve. 


CAR AIR CONDITIONERS:‏ لیت 


Okay, lets turn it over and examine 
the factory-equipment picture. The most 
noticeable feature of factory air condi- 
tioning is esthetic: It harmonizes with 
everything because it was designed as an 
integral part of the car and does not 
take away any passenger space. (De- 
spite clever, compact design, most add-on 
units look added on and do steal some 
room.) 

Factory air has the advantage of out- 
lets spread across the full width of the 
car, usually in the instrument panel and 
below it. Thus direct blasts of cool air 
can be aimed at passengers and driver. 
You need these on a very hot day to feel 
comfortable. (Most add-on equipment 
concentrates its outlets in a small area, 
although a few slim-line designs attempt 
to stretch across the full front space of 
the car.) 

We said earlier that an add-on air 
conditioner might do a slightly better 
job than a factory installation of equal 
capacity. There is an engineering reason 
behind this statement. The evaporator 
(the part from which the cool air blows) 
is attached inside the passenger com- 
partment by all makers of add-on equip- 
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Compressors used on General Motors cars have 
cylinders located axially; their pistons are moved by 
a swash plate. A self-contained gear pump circulates 


ment. Any losses in this unit therefore 
add to the general cooling effect. With 
factory-installed equipment, by contrast, 
the evaporator is placed much closer to 
the hot engine, often sharing a housing 
with the car heater. Any losses here just 
go down the drain and add heat. 

The percentages at the beginning of 
this article show the trend toward a con- 
tinuing increase in the numbers of fac- 
tory-installed air conditioners, but they 
do not tell the whole story. Today, more 
than 90 percent of Lincolns, Cadillacs, 
and Imperials are ordered with air condi- 
tioning. American Motors makes fac- 
tory-air standard equipment on all Am- 
bassadors. Now, car makers are betting 
that two cars out of every three will soon 
bear the A/C mark on their order blanks. 

In preparation for this, cars in an up- 
coming model year will have all the air 
outlets even when not ordered with air 
conditioning. Without A/C, these open- 
ings will act as ventilators from an ordi- 
nary blower. 

The presence of outlets will be a boon 
to the aftermarket. It will simplify add- 
on evaporator design and may even lead 
to a small price cut. Those holes com- 
plete with louvres will also solve one of 
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lubricant to the bearings. The driving pulley, with its 
integral electric clutch, is attached to the compres- 
sor housing seen above at the right. 


the main problems that do-it-yourselfers 
face now. 

There’s an operational advantage, too, 
in the unitized design made possible by 
factory installation. It is the added in- 
surance against engine overheating pro- 
vided by the heavy-duty radiator and 
seven-blade fan usually placed in these 
cars. This step-up in equipment counter- 
acts the added load placed on the engine 
cooling system by air conditioning and 
the reduction in airflow caused by plac- 
ing the condenser in front of the radiator. 
Of course, the bigger radiator and special 
fan can also be added, at extra cost, 
when ordering an add-on unit. 

Room air conditioners bear a definite 
capacity rating of somany BTU per hour. 
Why don’t the units for cars? 

The room cooler is driven by a motor 
that runs at constant speed. Its com- 
pressor delivers a steady amount of re- 
frigerant to the system per minute. Com- 
pare this with an automobile engine, 
loafing one minute and racing down the 
freeway the next, with its compressor 
forced to undergo the same fluctuations. 
The result is a trickle of R-12 to the 
evaporator at idling and a bountiful ex- 
cess at full throttle. 


Cure for on-and- 
off cooling? 


This inborn defect leads to insuff- 
cient cooling when stopped in traffic or 
crawling along city streets. Some drivers 
remedy this fault in a left-handed sort of 
way by revving up the engine! On auto- 
matic-transmission cars this requires 
shifting to neutral (or a foot on the brake) . 

A recently patented device, called the 
“Constant Cold Drive,” eliminates the 
problem of variable compressor r.p.m., 
and should go a long way toward improv- 
ing low-speed cooling. This new drive 
fits into the space now occupied by the 
electric clutch, the compressor runs at 
nearly constant speed—faster than the 
engine at idle, slower at full throttle. Ef- 
ficiency is improved greatly and a small- 
er compressor can handle the same load. 

The magnitude of the present prob- 
lem presented by variable engine speed 
can be judged from the specifications 
for an average compressor. At car idle, 
the output is a mere 2,700 BTU, hardly 
enough to make you glad you spent the 
money for the unit and insufficient to 
prevent that underarm wetness that TV 
warns against. 

As traffic clears and you reach 20 m.p.h., 
things get a little better with delivery of 
about 10,000 BTU, about the equivalent 
of a good-size room cooler. When you 
finally reach the turnpike and cruising 
speed, the resulting 24,000 BTU bring a 
smile to your face and comfort to your 
body. The only rub in this arrangement 
is that it would be better the other way 
around because fast driving tends to 
bring coolness without any equipment. 

Since BTU have been mentioned so 
often, this may be the time to unmask 
them. A British Thermal Unit is the 
quantity of heat required to raise the 
temperature of one pound of water one 
degree F.; or the quantity you retrieve if 
vou reduce the temperature by one de- 
gree. Coolers used to be rated in tons 
and the conversion factor is 12,000 BTU 
per hour to a ton. A machine has a one- 
ton rating when its cooling effect 1s the 
equivalent of one ton of ice melting in 
24 hours at 32 degrees F. 

Room air conditioners can be pur- 
chased for a specific output in tons or 
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Belting on front end of the engine can become a bit 
complicated. This is the preferred arrangement, with 
compressor drive separate from power steering, 
fan, and generator. Idlers maintain proper tension. 
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Electric clutch connects and disconnects the com- 
pressor from the car’s engine in response to the 
thermostat's instruction or the driver's wishes. It is 
a magnetically operated friction clutch, which drains 
very little current from the automobile battery when 
engaged—and draws none when disengaged (the 
system turned off for no cooling). 
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BTU, just as an electric motor can be 
bought for a specific horsepower. This is 
not yet true of car air conditioners, 
though there is a distinct trend in this 
direction sparked by the Automotive Air 
Conditioning Assn. 

Says L. T. Merrill, manager of the As- 
sociation: “As of now, only certain after- 
market manufacturers test and rate their 
units to AACA standards, and no car 
makers do. I am confident that, very 
soon, all will.” 

Under the AACA program, tests of 
auto air conditioners are made to pin- 
point two specifics: The first is a CFM 
test (cubic feet of air per minute deliv- 
ered by the blowers) and the second is a 
BTU test (actual cooling power). Units 
that pass both tests receive a gold seal of 
approval. A silver seal shows compliance 
with the CFM requirements only. 

Comparisons between room coolers and 
automobile air conditioners can be made 
in only the most casual manner. The 
conditions under which each works dif- 
fer enormously. For instance, an auto 
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unit at very high speed could put out as 
much as three tons, enough to cool a 
whole small house. 

The discrepancy arises for obvious rea- 
sons. Even the worst-built house is in- 
sulated to some degree from outside heat. 
Its window area for admitting light and 
heat is a small fraction of its walled-in 
size. Contrast this with the automobile’s 
thin body panels, practically devoid of 
insulation, and the ring-around windows. 
The heat load is unbelievable—you can 
fry an egg on the body of a car standing 
in hot sun. 

Room coolers, refrigerators, and food 
freezers maintain their present tempera- 
tures by cycling—turning the whole works 
on and off automatically. Many auto- 
mobile air conditioners have adopted 
the same method, but worked in a slight- 
ly different manner. 


How cycling is 
achieved 

Since the car’s engine 
cannot be started and 
stopped to suit the air con- 
ditioner’s wishes, the same 
result can be achieved by 
connecting and disconnect- 
ing the compressor. The 
gadget that does this is the 
electric clutch. 

The electric clutch is 
contained in the compres- 
sor sheave. When energized 
by the battery, it latches on 
to the sheave and drives 
the compressor. When the 
juice is off, the sheave free- 
wheels and the compressor 
stops. 

The first impulse to the 
electric clutch arrives when 
you turn on the air condi- 
tioning. Thereafter, the on 
and off orders come from 


What you see when you open the 
cartons from Comfy-Kit of Dallas, 
Tex. Everything needed for a good 
installation is included, right down 
to the R-12 for charging the sys- 
tem. Adaptor brackets will fit most 
engines. Tools can be rented for 
duration of the job. 


Simplified diagram shows current 
flow through A/C system, from 
battery, via ignition switch, on to 
other electrical units. Most sys- 
tems have more wires, since, for 
instance, right and left blowers 
are often far apart. Three-speed 
motors need a separate wire for 
each speed. And some units have 
more fuses, plus bypass, vacuum, 
and resistor-bypass switches. 


one or more temperature 
sensors or thermostats. One 
of these will be in the evap- 
orator to keep it from get- 
ting cold enough to freeze 
the moisture in the air and 
frost-close the air passages. 

Turning the compressor 
on and off would be useless 
if it weren’t for the thermo- 
static expansion valve. It 
acts as a gate to the high- 
pressure refrigerant being 
piled up by the compressor. 
Its needle valve permits 
only a small spray of R-12 
to get to the evaporator; 
this keeps the pressure and 
the boiling point low. 


The R-12 system is ex- 
tremely vulnerable to in- 
ternal moisture, and the 
needle-valve opening in the 
thermostatic expansion 
valve is the Achilles heel. 
It is not hard to see that 
any ice at that bottleneck 
could louse up the works. 
There’s twofold protection 
against such failure, the 
first provided during instal- 
lation and the other con- 
tinuously internally. 

The installation safe- 
yuard is absolute cleanli- 
ness and this includes keep- 
ing all tube and component 
openings capped until the 
noment they are connect- 
xd. High humidity is not 
only discomforting to peo- 
ple, it's the death of an 
air conditioner if it gets in- 
side. The other safeguard 
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Dryer performs one of the most important jobs in the air-conditioning 
circuit —even one drop of internal water can put your cooling system 
out of commission. A look at the sight glass (with the air conditioner 
running) tells whether unit contains enough refrigerant. Many bubbles 
signal that it's time for you to see that more R-12 is added. 
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is the dryer, attached to the condenser. 
This can holds a mixture of silica gel and 
alumina, two substances that are always 
thirsty. 

The dryer removes internal moisture, 
but its capacity is very limited. A brand- 
new one in perfect condition can be 
counted on to soak up less than 100 
drops of water. This again emphasizes 
the importance of keeping out water in 
the first place. 

Actual internal damage to the com- 
ponents also results from moisture. Wa- 
ter and R-12 combine to form hydro- 
chloric acid and hydrofluoric acid, two 
corrodants. American Motors recom- 
mends adding a small amount of anhy- 
drous methanol (perfectly dry wood al- 
cohol) to the R-12 to prevent moisture 
trouble. However, other companies do 
not concur in this practice. 

I mentioned cycling as a means of air- 
conditioning control and truly this is the 
most common method. General Motors, 
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More sophisticated factory-installed systems, like 
this one, control not only the cooling of the car, but 
the heating, too. And they can switch from one to 
the other automatically, in response to the changing 
demands of the thermostat. Vacuum cylinders oper- 
ate the doors that control the direction of air flow, 
and route it either through the heater core or, 
for cooling, through the evaporator. 


however, does it differently. Their in- 
stallations use the electric clutch only to 
turn the system on and off, relying on a 
bypass to keep the unit at the desired 
temperature. 

Bypassing control is exactly what the 
word implies: A valve allows part of the 
compressor output to shunt back to the 
input, thus reducing the supply to the 
evaporator. These hot flashes of gas also 
prevent evaporator freezing. 

This matter of evaporator freeze-up 
is one of the stymies of air conditioning. 
You could do a lot more cooling if you 
could keep the evaporator well below 
freezing temperatures. But the moment 
you do this in a humid atmosphere, the 
moisture in the air changes to ice and 
clogs up circulation. There are various 
methods of preventing this. 


Chrysler puts an g 
EPR (Evaporator \ 
Pressure Regulator) |! 
valve right in the | 
suction port of the 
compressor. This 
valve is set to hold 
the suction pressure 
on the evaporator at 
about 29 psi (A 
look at the graph 
earlier in this arti- 
cle will show that 
this corresponds to 
an R-12 temperature 
of about 32 degrees 
F.) Any tendency 
to drop below this 
pressure, and there- 
fore below the criti- 
cal temperature, re- 
sults in neutralizing 
the compressor. A 
later model ETR (Evaporator -— 
ture Regulator) gets the same result in 
a slightly different manner. 

General Motors incorporates several 
types of bypass valves, all performing the 
same function. There is the STV (Suc- 
tion Throttling Valve), the HGB (Hot- 
Gas Bypass), the POA (Pilot-Operated 
Absolute), as well as the Robotrol and 
Selectrol. 

Independent manufacturers of add-ons 
have flirted with bypass control but gen- 
erally have found other ways. This may 
be economics, saving the cost of an addi- 
tional component. On the other hand, it 
is not possible to state that one system 
is superior to the other. 

That $700-plus cost of air conditioning 
one of the luxury cars may make you 
wonder what there is about these instal- 
lations that is worth twice the price of 
the average job. A Cadillac salesman, 
queried, simply said, “On an expensive 
car everything is expensive.” That’s 
probably as good an answer as any. 

Nevertheless there is a difference in 
these luxury units. They're called *auto- 
matic climate controls" and are claimed 
to maintain a desired set temperature in- 
side the car regardless of the weather. 
The system automatically supplies heat- 
ing or air conditioning, or both alter- 
nately, as conditions require. Doing this 
is more complicated than merely placing 


A/C service dolly shown here is recommended 
by American Motors. You will find it, or similar 
test units, at all well-equipped maintenance 
shops. In addition to a supply of R-12, the setup 
includes the necessary gauges and a vacuum 
pump. Almost perfect vacuum in the A/C sys- 
tem is required before charging with R 12. 


a heater core and an evaporator in the 
same housing. 

The circuitry is quite complicated 
when compared with the usual heater on 
A/C controls. Separate sensors keep tabs 
on inside car temperature, outside air 
temperature, and duct temperature. (Lin- 
coln continuously sucks in a sample of 
car air in order to keep closer watch on 
it.) These sensors report to an amplifier 
which, in turn, controls vacuum servos 
that open and close ducts as needed. All 
this is wonderful and fits nicely into a 
pushbutton world, but it does not over- 
come inherently inadequate cooling ca- 
pacity at very low speeds. 

About now you may be getting that 
underprivileged feeling if your car is still 
uncooled. You may be tossing around 
the idea of taking the old bus down for an 
installation. 'The leading makers of add- 
on equipment are Mitchell Mark IV, 
ThermoKing, Eaton, Climatic Air, ARA, 
and Frigiking. Each has franchised deal- 
ers and several make private-label brands 
for the giant retailers. 


How the pro cools 
your car 


One of these franchised dealers is an 
old pro named Morris Friedman, owner 
Continued 
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of the Port Chester (N.Y.) Auto Radiator 
and Air-Conditioning Works. I asked 
him about the various steps when a car 
is put into his hands for an installation 
job. 

“We check over the engine cooling sys- 
tem carefully to make certain it will be 
able to carry the additional load. On an 
old car with a radiator partially clogged, 
this may require rod cleaning. On most 
cars, the radiator must be removed any- 
way in order to let us put on an extra 
crankshaft pulley. 

“On a car that sees hard service at low 
speeds, a taxicab, say, we may substitute 
a heavy-duty radiator and a seven-blade 
fan. We strike an occasional toughie, but 
otherwise installation is routine because 
the manufacturers provide the proper 
brackets and adaptors for every make of 
automobile.” 

An air-conditioning kit is available for 
do-it-yourselfers who want to do it the 
comparatively easy way and don’t feel 
up to scrounging in junkyards to assem- 
ble the equipment. This is the Comfy- 
Kit sold by mail (Comfy-Kit Co., Dal- 
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Evaporator together with its blowers 
and ducts fits neatly behind the instru- 
ment panel in factory-installed air 
conditioning and doesn't take away 
from the normal leg room. Maximum 
cooling is had by recirculating the air in the car in- 
stead of adding fresh outside air. (Most add-on units 
make no provision for outside air and recirculate 
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las, Tex.). Installed, it is equal to most 
add-on installations and the makers claim 
a substantial saving (cost runs from 
about $138 to $165). A unique feature is 
the manufacturer's offer to lend tools 
without cost, merely asking a deposit to 
guarantee their return. 

What improvements have helped most 
toward neater and faster add-on instal- 
lations? The use of synthetic hoses in 
place of copper tubing, standard a few 
years ago. Improperly made flares in the 
ends of the copper tubes were a major 
source of leaks and subsequent failure; 
even good flares often failed through self- 
hardened brittleness. The flexibility of 
the new hoses allows them to be tucked 
out of the way into convenient places. 


Evaporative 
units—how good? 


Simpler, less expensive (and, of course, 
less effective) evaporative coolers are 
also available. At one time, they were 
greatly favored as rented, temporary ad- 
ditions to cars driving across the desert. 
Some truckers still choose them for the 
cabs and sleepers of the over-the-road 


M ER. AIR ENTERINGS _ 
e \ 


— 
BAR E 


automatically.) Ducts permit cooled air to be di- 
rected at occupants, an important factor in keeping 
you and your passengers cool when it's really hot. 
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Elaborate laboratory test equipment above is used 
by the makers of Mark IV add-on air conditioners for 
checking overall efficiency and BTU output. The in- 


giants. These units function by the evap- 
oration of water without the use of com- 
pressors, condensers, and such. They re- 
quire low humidity to be effective. 

How effective are tinted windshields? 
One claim is that they improve cooling 
about 15 percent by keeping heat rays of 
the sun out of the car interior. The 
scientifically minded dispute this. They 
say that if the glass actually did inter- 
cept the rays, it would get hot. It does not 
heat up; Q.E.D.—it doesn't do any good. 
The truth probably lies somewhere in 
between. 

A common complaint among drivers of 
air-conditioned automobiles is that gas 
economy goes to pot. This is not sur- 
prising. The natural law is “nothing for 
nothing." If you do additional work, you 
must supply additional energy—in this 
case in the form of gasoline. And make 
no mistake; air conditioning is additional 
work. A compressor that draws only a 
quarter horsepower at idling may de- 
mand as much as five horsepower at top 
speed. Some units jack up the normal 
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dustry association, AACA, has set up stringent stand- 
ards for performance; eventually all car coolers will 
be rated in BTU, like home air-conditioning units. 


idling speed of the engine, and this, 
too, takes gasoline. 


Keeping your unit 
in top shape 


There are some simple things every 
owner of an air-conditioned automobile 
can do to keep the cooling in top shape. 
Here is a consensus from the experts: 

First and foremost, make sure that 
drive belts remain tight. You already 
know the load they must carry, and only 
correctly tensioned belts can do it. A 
loose belt glazes, overheats, burns, and 
is soon useless. A quick test is to push 
against it with the fingers (everything 
shut off, of course); if you find more 
than 1% inch of slack it is suspect. 

Observe the crankshaft drive pulley 
while the engine is running. Any wobble 
is a sure belt destroyer. So is any lack 
of alignment that prevents the belt from 
riding straight in the sheave. 

Continued 
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COMPRESSOR SUCTION MUFFLER 


ENGINE TO WATER-VALVE HOSE” 
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Not really. You can easily understand 


Complicated? 
what these connections 


thetic-rubber hose, which is less 


If the car has been parked in the sun, 
drive the first few minutes with windows 
open. This will help purge hot air from 
the interior and reduce the load on the 
cooler. Also, set the controls to recircu- 
late rather than to fresh air; this reduces 
the load, too. 

Check the front of the condenser fre- 
quently for leaves, bugs, and other clog- 
gers. This not only helps the condenser 
dump its heat and thereby maintain effi- 
ciency but also lets air through to the 
radiator to keep the engine happy. 

What about common malfunctions and 
simple trouble-shooting? Most often 
heard around the repair shops is: “It 
cools fine for a little while and then stops. 
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RECEIVER-DRYER 
AND SIGHT GLASS 


If I shut it down for a few minutes and 
then turn it back on it will cool fine again 
for a short while—and again stop.” The 
instant diagnosis is moisture inside the 
system. 

The havoc moisture can work has al- 
ready been explained. Unfortunately this 
problem leaves the owner out in left field 
because the only cure is a complete pro- 
fessional purge and refill with refrigerant. 


When refrigerant 
runs low 


A lesser case involving only dimin- 
ished cooling could be traceable to low 


DISCHARGE MUFFLER 


CONDENSER 


Check the sight 


content of refrigerant. 
glass (usually on the dryer cylinder. If 
you see a parade of bubbles when the air 
conditioning is turned on and running, 
consider this a request for more R-12. 
This is a simple operation for the proper- 


BARBS 


SYNTHETIC HOSE 


Hooking up air conditioning in an automobile has 
been simplified greatly by the elimination of copper 
tubing and the substitution of flexible hose. The 


| PS Extra: 


ly equipped serviceman and your car 
could be in and out with little delay. | 

Another cause of diminished cooling 
could be an obstruction in the dryer cyl- 
inder. If (conditioner running) you find 
a noticeable difference of temperature 
between inlet and outlet hoses, suspect a 
blockage. This is another one for the 
serviceman. 

Under extreme conditions, the inside 
car temperature may not drop much, but 
this is not necessarily a sign of trouble. 
The evaporator may be devoting all its 
energy to wrestling with high humidity. 
It wrings an amazing amount of water out 
of the atmosphere. (Note: Check evap- 
orator drain pipe to see that no dirt has 
plugged it.) 

This dehumidifying process alone can 
cool you because your own perspiration 
will be able to evaporate more easily. 


At times like this you may get more 
comfort by keeping the air-conditioning 
blower on low instead of high. The in- 
coming air remains longer in contact with 
the cold evaporator coils and can drop 
more of its heat. 

One important check, often neglected 
because it seems unconnected, is the ra- 
diator cap. Except on very old cars, this 
must be of the pressure-retaining type 
and its rating must correspond to the car 
maker’s recommendation. The added 
pressure on the engine coolant (which 
must be permanent antifreeze) raises its 
boiling point and prevents engine over- 
heating. 

Most manufacturers recommend an oc- 

Continued 


hose is slipped over barbed nipple (as at left) and 


clamp is tightened. Copper tubing required flaring 
(right) and careful wrenching of flare nuts. 
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casional air-conditioner turn-on for a few 
minutes during cold weather. This gets 
lubricating oil up into the compressor 
and on the ever-critical expansion-valve 
needle. ('There's a bit of a contradiction 
here because some more elaborate car 
systems contain a thermoswitch that will 
not let the electric clutch engage when 
the outside temperature falls below 32 
degrees F.). 

With factory air, your service prob- 
lems are simplified because the car deal- 
er is supposed to take care of everything. 

But how do you choose the best place 
for add-on service or installation? Frank- 
ly there isn't a great deal you can go on 
except perhaps the franchise sign from a 
reputable manufacturer. Unfortunately, 
A/C service stations are not very pre- 
possessing. Most, naturally, are former 
radiator shops. 

The installer-servicer should have a 
complete set of special tools. Two im- 
portant things he must have: the refrig- 
erant measuring, handling, and evacuat- 
ing setup shown in a photo, and a leak 
detector. 
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air conditioners) need no compressor, condenser, 
or refrigerant and are much lower in price. They 
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are filled with water, which evaporates and cools 
the fan-blown air. They are recommended only for 
areas of low humidity. Many truckers favor them. 


Evaporative coolers (not to be confused with true 


Leak detectors are to the service man 
what a stethoscope is to a doctor. Leaks 
are the main bugaboo of the business. 
They are not the kind you see in a de- 
fective tire; they are almost too small to 
imagine—the equivalent of one pound of 
refrigerant in five years. 

Halide torches, in which a propane 
flame changes color on contact with R-12, 
in the hands of a skilled operator can de- 
tect such leaks. The even newer electron- 
ic leak detectors can spot losses that 
would amount to one pound of refriger- 
ant in 30 years. 

Should you ever come face to face with 
R-12, here are a few tips: It is billed 
as nontoxic and nonflammable, and this 
is true. But taming a lion doesn't make 
it a household pet. R-12, boiling at min- 
us-21 degrees F., will freeze anything it 
touches—eyes and skin included. "The 
need for goggles and care is obvious. 

Furthermore, the chlorine and fluorine 
molecules in R-12 are demons. Let this 
refrigerant gas come in contact with a 
flame and you generate a poison gas— 
phosgene. Phosgene achieved notoriety 
as a killer in World War I. The last thing 
air-conditioner manufacturers want is to 
kill off prospective customers. BH 


TE ee 


2 ir ME AEE 
a ne S, di. EAEE لے‎ 
a PTS à 


"s " سح‎ 
n. ات‎ 7M 


rs UL AW OS a 


er 
t Lg te 
EUER o d 


Penetrator, dropped from 
plane in vertical dive, hits 
earth at 1,000 feet per second. 


Projectile is removed from soft clay after 
a low-speed drop. Stabilizing fins usually 
shear off on hitting the ground. 


EX PICTURE NEWS 4 
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Partially buried  penetrator 
was dropped from low alti- 
tude. Antennas send out data. 


High-speed projectiles pierce the earth to transmit profile 


Projectiles that strike the earth at over 
1,800 miles an hour and penetrate as deep as 
200 feet give scientists a quick profile of 
the subsurface. The technique, developed by 
Sandia Laboratory, Albuquerque, N.M., 
could be used to get data on remote areas 
for such uses as placing deep-sea anchors, 


Extra-long camper 
rides on own wheels 
Linked rigidly to a 
pickup, this 28-foot 
camper needs no trail- 
er registration. Price 
($8,000) includes pick- 
up modifications, in- 
cluding walkway cut 
into the cab. For ma- 
neuverability, rear 
camper wheels turn 
with front ones. Un- 
loading controls are 
cab-operated. Extend- 
Ell, Compton, Calif. 


siting dams, locating water tables. The in- 
strumented projectiles reveal how much var- 
ious layers of rock and soil affect decelera- 
tion, thus providing data on the composition 
of the layers. Penetrators, rocket-powered or 
air-dropped, strike at from 40 to 1,870 m.p.h., 
decelerate at from 10 to 2,500 g. 
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| PIVOTING DIVIDER (o 


of home- 


ART PANELS with New Flair 


Inspired by Mondrian paintings, these colorful home 
accents are made from newly available textured Plexiglas 


RR cia plastic sheet has surged back into 
its greatest popularity for home decor in 
30 years—but its new forms have an ele- 
gance of color and texture undreamed of 
before. Most striking of these is a new 
Plexiglas acrylic called Flair, which comes 
in 17 colors of patterned translucency that 
are as vibrant as medieval stained glass. 

Flair was introduced several years ago 
as an architectural material, for use where 
greater drama or safety was needed than 


conventional glazing could supply. These 
four-foot-wide sheets could be obtained 
only from authorized Plexiglas outlets. But 
the manufacturer, Rohm and Haas, is now 
broadening the distribution of the Flair 
line through glass dealers, to bring it within 
reach of do-it-yourselfers. 

The four projects shown here and de- 
tailed on our blueprint are dramatic exam- 
ples of Flair’s potential for home decora- 

Continued 
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MAKE 2" RADIUS BENDS ^ 
WITH INFRARED HEAT LAMP 


MAKE STRAIGHT CUTS WITH 
FINE TOOTH OR PLYWOOD BLADE 


72" CLEAR TYPE G 
UNSHRUNK PLEXIGLAS 


SHIELD ADJOINING 
AREAS FROM HEAT 
WITH ALUMINUM FOIL 
MAKE 2" 
RADIUS BENDS 


4" RADIUS WITH INFRA RED 
HEAT LAMP 


CUTTING PATTERN 


tion. They were devised and photographed 
by Rosario Capotosto, using art panels de- 
signed by PS Home Workshop Editor Al 
Lees. The square panel for the table (left) 
is based on an actual Mondrian canvas, 
dating from 1930 and privately owned. 

The entry-door insert and the bathroom 
screen are two versions of a basic design 
we created especially for these dimensions, 
roughly based on Mondrian’s 1921-25 
paintings Tableau I and 1I. 

Our bathroom application called for a 
narrower and slightly taller panel than the 
door insert; the basic design is devised to 
achieve this by omitting a strip along one 
side and increasing the height of the Flair 
inserts at one end, as shown in the blue- 
MONDRIAN TABLE print. The revised panel is then mounted 
upside down for the best effect. This is an 
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Cut inserts to size on tab 
long. To reduce them to manageable size for a table fine-tooth blade for smooth edge. Let blade project 


saw, clamp a straight board across, and cut several slightly above panel. Note use of accessory table 
times with a portable circular or saber saw. at rear to support long pieces for pivoting divider. 


Remove protective masking before applying heat for Clamp sheet securely to anchored block, with space 
bending—heat affects adhesive. From this point, use to swing leg down. Insulate adjacent areas with foil 
care to avoid scratching. Make a simple bending and position infrared heat lamp an inch from work. 
block with one end rounded to a two-inch radius. In 15 minutes, work will soften for bending. 
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example of how you can adapt our basic 
designs to your dimensions. 

The pivoting-divider panels (scaled so 
that you may, if you prefer, omit the 
mounting poles and double-hinge the 
frames to form a folding floor screen, in- 
stead) are a wholly created design, lin- 
early inspired by two Mondrian Compo- 
sitions painted in 1934-42. 

The colors. Except for this design, 
where colors were chosen to take broader 
advantage of the Flair line’s range, we’ve 
chosen hues as close to those of Mondri- 
an’s palette as possible, though we 
couldn’t precisely match his variations 
on the three primary colors. Flair also 
comes in a transparent colorless sheet, 
but this is not very good for privacy 
screens; so we have approximated Mon- 


Metal-cutting bandsaw blade works best for radius 
cuts in clear Plexiglas sheet for table. Unlike Flair, 
this has protective masking, ideal for layout. 
Straight cuts have already been made on table saw. 


Heavy Plexite cement is needed to fasten textured 
surface of Flair to smooth white plastic that serves 
as light diffuser and eliminates transparency. After 
trial fit, anchor Flair and black Plexiglas strips. 


drian’s various off-whites with two neu- 
tral Flair colors, gray and beige. 

In the case of the entry-door insert, it 
should be noted that beige is one of the 
few Flair colors specified “for indoor use 
only.” If your door is unshaded and you 
are concerned about the fading effects of 
direct sunlight, use gray for all the neu- 
tral sections in the insert. 

The pivoting-divider panels are de- 
signed so that variety can be achieved by 
alternating them end for end. 

Our chief use of non-Flair Plexiglas 
was in the table construction. The spe- 
cifications for the 14” clear sheet, for the 
white diffuser, and for the black strips 
that replace the wood muntins of the 
screen constructions, are shown on the 
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move saw marks. Experiment with angle of tool to 
get satin smoothness for luminous effect. After legs 
are bent, scrape newly exposed edges in same way. 


Art-panel-diffuser lamination is, in turn, cemented 
to table top and weighted for a few minutes. Keep 
cement at least an inch from edges to prevent ooze- 


Sawed edges are scraped with sharp chisel to re- 


out. How-to photos of other projects: page 196. 


poker table (right) tucks be- 
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in center photo, he slides couch from under knee 


wall for napping; 
hind unit from Malm Fireplaces, Santa Rosa, Calif. 


(S 


Office section is to right of stock rolling patio door and matching Ponderosa pine windows. 


Strictly for fun are the other corners of the room: 
At bar of Armstrong's Woodstock accent paneling 
(left), author serves wife, admitted by invitation only; 
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If you want something sumptuous 
in a male retreat, just turn 
your wife loose on the planning 


By DEVON FRANCIS 
PHOTOS BY ORLANDO GUERRA 


The idea for a hideaway within my own 
four walls began on a November eve when 
my wife remarked, “I hope you realize 
that’s the third football game you've 
watched today." 

Okay, it was. Wasn't a man entitled to 
watch his football and baseball on TV in 
his own home without scurrilous com- 
ment? I got to thinking. Why couldn't 
I have a room of my own in our five- 
room house? The space for it was ready- 
made—we had an expansion attic. 

I had a dream. After years of climb- 
ing up on a chair to get at my camera 
equipment on the top shelf of a bedroom 
closet, I'd have my own shelving at a 
reachable height. Instead of plowing 
through the library desk, filled with fem- 
inine debris, for my checkbook and in- 


With only a small house (left) to start with, author 
raised ue roof on one side Hun an expansion attic m 


IMPROVE YOUR HOME 


now to Leave Your Family 
Without Leaving Home 


come-tax records, I'd have a desk of my 
own. I'd have my own T'V and stereo. I 
might even have a bar for when I had 
the guys in for penny ante. I'd have my 
books. I'd have solitude. Ah, solitude! 

Nobody listened when I talked about 
my dream. And then, one warm, bright 
Saturday afternoon, I found my wife in 
our back yard talking earnestly with two 
old friends. One was Clayton Steen, the 
landscape architect who had done our 
garden years before; the other, Charlie 
Gillert, a retired contractor who still liked 
the smell of new-sawn wood. 

“A sort of retreat," my frau was saying, 
male retreat. Big studio windows. 
None of those little dormers.” 

Steen produced a sketch. It contained 
no dimensions. Gillert rubbed his chin 
and nodded. 

“Do you mean to say," I inquired of 
him, "that you're going to build this with- 
out drawings?" 

Gillert looked blank. “All I've got to do 
is follow the sketch.” 

Steen had provided a glass wall of 
three windows and a door on the south 
side looking out on the garden. More than 
that, he had drawn a balcony outside it. 

Continued 
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ing of providing himself with a place to watch sports 
events on TV in luxurious seclusion, and a balcony 
e from which to MN his ini نوس‎ 
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by-ten beam lag-bolted to studs, on free side by a 
dozen 14"-by-34” iron rods anchored to three two- 
by-eight joists. Treads are sleeved in carpet. 


“Now wait a minute!” I said. “What’s 
that for?” 

"To sit on,” said my wife. ‘“How’d 
you like to go pick some paneling?” 

Building the dream. Gillert moved in 
with his nails and hammers and power 
tools, and enough lumber to build an 
auditorium for the Harlem Globe Trot- 
ters. Scaffolding went up. Rafters were 
cut. New ones went in. In the forest of 
framing two-by-fours I discovered an area 
fully 35 feet square blocked off. 

“What’s this?" I asked Gillert. 

“A bar, I think." 


Stair treads are 30” long, 1114” wide, 13/4" thick, 
with 214" overlap. Rise is 77g". Wall ends screw to 
angle-iron cleats (right) fastened to diagonal beam 
by 4" nutted bolts of 34” diameter inserted in diag- 
onal beam before it was bolted to studs. Outer sup- 
port consists of one iron rod welded at each tread 


She had remembered, when I thought 
she wasn't listening. There was provi- 
sion for other items: storage closets, a 
built-in bookshelf with stereo speakers, 
and space for a desk, a work table, file 
cabinets, a poker table. 

"You've left a hole in the knee wall," 
I said to Gillert. 

At that moment my wife popped up. 
“A bed,” said she. “You can take a nap. 
And it will roll part way under the wall 
to make a couch.” 

The stair problem. I had to have ac- 
cess to my retreat. The old pull-down 
stair to the attic wouldn’t do. My wife 
was dead set against putting in an or- 
dinary stair. 

“It will shorten the room,” she said. 
“Oh, wait!” 

For years she has squirreled away 
magazine and newspaper clippings. She 
began searching her files, and presently 
produced a clipping that pictured a stair- 
way without risers, suspended on iron 
rods. Ours was adapted from it. Bolted 
to a diagonal beam on one side and sus- 
pended on a dozen rods on the other, it 
retained the room’s apparent length. 

At the retreat level we enclosed the 
stairwell on one side with a half-dozen 
decorative rods of the same kind that an- 
chored the treads. 

By now I myself was hooked on a 
project that kept growing like a weed. 
With darkish paneling, we needed a light 
ceiling and floor for an air of spacious- 
ness. I haunted an Armstrong Cork show- 
room to choose an off-white ceiling of 


nose to horizontal metal strap (center) and one rod 
that pierces step and is threaded for nut. A screw 
completes tread anchorage to strap. Rods are tied 
to joists at ceiling level (left) with two 3$"-by-4" 
lag bolts run through welded iron tabs. Floor-to- 
ceiling rods at retreat level are similarly anchored. 
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simulated wood grain, a pub-like panel- 
ing for the walls of the bar, and light 
tiles for the floor. 

*'Thatll be easy for you to mop,” re- 
marked my wife archly. “How about 
some rugs?” 

Yup, I needed area rugs for coziness. 
I had noticed a new line of nylon indoor 
rugs with a foam-rubber backing. I got 
two, one for each end of the retreat, in 
an oriental pattern. 

At one point I complained to Charlie 
Gillert as he nailed and glued, “That’s 
not the paneling I picked out.” 


Most prominent—and probably 
most enjoyable—feature of 
male retreat are big windows 
and rolling door framed in 
ponderosa pine that serve to 
bring the outdoors indoors. 
Balcony, originally planned for 
width of 214 feet, was ex- 
tended to three to accommo- 
date a glider and chairs. 
Lockable screen door slips 
into tracks top and bottom 
for use in the summertime. 


Artist’s perspective shows how all 
elements of the male retreat tie 
together into one self-sufficient 
work and recreation floor. 


“How long you been married?” asked 
my craggy-faced friend. “I been married 
for over 50 years. You learn to go along.” 

In truth, I had no complaint. The stuff 
my wife had substituted was stunning. 

A fireplace, too. Momentarily, a fire- 
place seemed impossible. But ever hear 
of a fireplace that hangs on chains? I 
hadn’t, but—naturally—Mrs. F. had. It 
could be put anywhere in the room, and 
we positioned it just off-center of the re- 
treat’s length. 

Steen came to inspect. “Needs beams,” 
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PROVE YOUR HOME 


By HARRY WICKS 


Three kitchen essentials are provided by 
this unique rolling unit—an eating counter, 
handy storage for odd-shaped slim items 
such as trays and place mats, and a work 
surface the housewife can move wherever 
it’s needed. 

Of standard table height, it takes con- 
ventional chairs instead of stools. Part of 


ve! x2"‏ سس سے سے 
چ 


ZS 


ac 


JA HARDBOAPD 


the top is hinged to drop out of the way 
when not needed, and lockable casters 
keep the unit fixed when desired. 

The peninsula is part of a custom 
kitchen designed by Armstrong Cork to 
display their new Valargo design in the 
Coronelle Vinyl Corlon flooring. Since 
the unit moves, floor cleaning is easier. 

The same prefinished paneling that's 
on the wall was used for the vertical 
cabinet surfaces, inside and outside. 


[Continued on page 200] 
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Tub enclosure is commercial unit 
with flexible gold-flecked panels of 
DuPont Alathon that fold in over 
tub when door is rolled to either 
end (as above) in the anodized alu- 
minum track with spring catches. 


Closed door is held firm by mag- 
netic catches on each jamb. 
Nylon rollers ride in slot at rear 
side of track. Room has many 
in-wall accessories, including 
fold-down scale at lower right, 
facial-tissue dispenser, con- 
cealed toothbrush and soap 
caddy, retractable clothesline 
under showerhead (top photo). 


Removable cabinet encloses undercounter space to magazine pouch. Front door (right) is played down to 
mask plumbing and provide double storage for bath- stress wall-matching effect achieved by wrapping unit 
room supplies. Door of side compartment (left) has in same vinyl covering, applied with wallpaper paste. 


—" DW o. 


- ہے 
m LE m 1‏ 0 
m hr 00‏ یا 
=e d‏ 
٠‏ " = 
e‏ ¥ 


= 


Two Built-Ins 
for the Bath 


Accordion-door tub enclosure and 
vinyl-covered storage cabinet 
bring gold glamour to a drab room 


By AL LEES / PS Home Workshop Editor 


i. was a perfectly respectable bathroom, but it 
lacked class. And its greeting, each morning, 
was as antiseptic as a nurse’s smile. The lava- 
tory counter left ugly plumbing exposed, and 
was barren in function as well—there was no 
provision for storage of bathroom supplies. 

The first thing that had to go was that plastic 
shower curtain, drooping from a naked rod. But 
a tub enclosure with sliding glass doors presents 
certain disadvantages: It’s expensive, heavy, 
and hazardous to install, and the rigid bypass 
panels afford only partial access to the tub area 
—awkward when you must lean in to wash large 
draperies (or smal] kids). 

One solution is a new type of enclosure made 
by Showerfold, 5860 N. Pulaski Rd., Chicago 
60646. It has flexible panels of DuPont Alathon 
` that fold, accordion style, when the aluminum 
ribs are rolled to either side of the frame. The 
panels come either plain white, or with gold 

Continued 


Bathroom 


built-ins was bleakly functional, with naked 
counter leg and plumbing (left), limp shower curtain (right). 


One-man installation is a snap. Use each 
jamb as template for marking mounting- 
hole locations and drill through tile with 
masonry bit (top). Note channel in bot- 
tom tile, explained in text. Fit door-and- 
track assembly between jambs (center). 
Lift track to lay bead of mastic along tub. 
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Complete installation of frame 
by pressing bottom track firmly 
into mastic; after sliding door 
back and forth to test travel, 
apply tape as shown to assure 
contact while mastic sets. Line 
up spring nuts with corner holes 
and secure with screws pro- 
vided. Snap-in strips finished 
job, hiding mounting screws. 


flecks. If you wish to add color to your bathroom, you 
can choose from five pastels, plus deep red or blue. 

The basic installation kit is designed for the average 
tub enclosed on three sides, though matching end panels are 
available for corner tubs. Prices differ according to size; 
the model shown here, for a 60-inch tub, sells for around 
$85. An economy version, with a lighter-weight frame and 
nonmagnetic catches, is $30 less. All models are available 
with frames in a natural silver finish as well as the anodized 
gold shown in our photographs. 

Since the kit comes with complete instructions, only a 
few words of explanation need to be added to our photo cap- 
tions. The channel down the face of the ceramic tile just 
above the tub, which shows in the first photo on the previ- 
ous page, was carefully cut with a cold chisel and file. It's 
needed in installations where the first course of tile angles 
toward the tub and would hold the jamb strips away from 
the wall. The only wall fastening involved is the mounting 
of these jambs. Top and bottom tracks are trimmed to fit 
between them. Note in the third installation photo that all 


[Continued on page 200] 
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Double cabinet was constructed from plans above, door in foreground was made after single sheet was 
‘enameled white and assembled with piano hinge. smoothed in place. Cabinets fold around counter 
Vinyl wall covering was applied to exposed faces leg (center), are removable for access to plumbing. 
and edges with wallpaper paste (left); cutout for In place (right) they mask pipes and offer storage. 


Vhat’s New 
or Use 
Inside 
the Home 


mitation ceiling beams look even 
nore authentic with "''fastening"' 
lowel-and-bolt designs added. The 
olonial-style beam at far right has 
ak finish with double-dowel pat- 
ern at each end, Mediterranean- 
tyle beam with walnut look has 
and-hammered bolt design. These 
ghtweight polyurethane “Instant 
jeams'" give the appearance of 
ged, hand-hewn wood. $6.95 for 
our-foot length. Paeco Inc., 500 
Aarket St., Perth Amboy, N.J. 


raster 


lip-in panels offered with Air- 
2mp’s latest Imperial room air 
onditioners bring Old World views 
ito your rooms. You can opt for 
egean Landscape (shown here), 
reproduction of an ancient map, 
r a scene from early Venice. 
hey’re optional with conditioner, 
r can be bought separately for $5. 


You don’t have to put down any padding under these new Armstrong 
carpets—they have their own foam backing. They can be taped in 
place or simply laid down. The floral pattern shown above is one of the 
Soliloquy series, available in a choice of five colors. Another pattern, 
called Metaxa, features a geometric design and comes in four colors. 
The fibers are said to be durable and stain-resisting. 
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Pure, good-tasting water—three to 
six gallons a day—is the claim 
made for the Aqua | water purifier 
from Culligan, Inc. It uses a re- 
verse-osmosis process. A cello- 
phane-like membrane removes im- 
purities, even chlorine. The unit 
measures about 20 by 10 by six 
inches, and runs on water pressure. 
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A key-operated lock lets you 
control the opening of windows. 
A window can’t be raised by an 
intruder even if the glass is 
broken. One-way screws pre- 
vent removal of the Sash-Loc, 
anchoring top and bottom sash. 
$2.95. Loxem Mfg. Co., Box 
119, Midland Park, N.J. 


YOUR HOME 


PROV 


Which Can You Use’ 
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Dress up the drabbest bathroom by putting a 
garden in the window. To do it, you spend a few 
hours assembling several strips of pine, some 54" 
exterior plywood, and Filon translucent panels. To 
determine the unit's outside dimensions, measure 
the bathroom window—face to face of the vertical 
jambs for-width, and sill to meeting rails for height. 
Construction hints: Use waterproof glue and brass 
screws for all assembly. Though three designs are 
shown here, style variations are practically unlimited. 
For example, Colonial scallops or Mediterranean 
geometric shapes could be used to blend with house 
architecture and decor. Filon is offered in a wide 
variety of colors and patterns. 


Redwood logical material for garden 


is a 

projects because of its natural resistance to 
decay. The planter shown is simply a frame of two- 
by stock skinned with one-by-four boards. Batten 
strips, which are ripped from two-by-fours, conceal 
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the joints and provide a pleasing architectura 
shadowline. Use exterior plywood for the botton 
and install it at a slight pitch, with holes drille 
along the lower edge to insure good drainage. Th 
wood can be treated or left unfinished. 


LAGSCREW 
TO HOUSE 


By customizing the front, you can give indi- 

viduality to a development home that looks like 
every other house on the block. The photos and 
sketches above show how this was done to one tract 
house. To create a picture-window effect, the two 
windows at left were enclosed in a common frame. 
For harmony and balance, the single window at 
right was similarly treated (see sketch). The grid- 
like roof over the front patio gives a visual impres- 


Need lots of seating space on your deck? 
Here's a way to get not only the seating, but a 
sturdy security rail at the same time. As with any 
railing, the seat-back supports must be well an- 
chored to the deck framing; note two bolts in each 


LAGSCREW TO 
HOUSE 


t — 


sion of greater width to the house. Use counterbored 
lag screws into the wall studs to hold the roof se- 
curely in place, and dowels to hide the screwheads. 
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member. The seat can be built independently or 
posts supporting the deck can be extended up to 
serve as front legs of the bench. For splinter-free 
seating comfort, clear all-heart vertical-grain red- 
wood should be used for the seat strips. 
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Hauling four-by-eight panels in your sedan is 

easy with the system shown above. Shove two 
10’ two-by-fours into the open trunk, as at right, 
above. Lay a hold-down—a 5’ two-by-four—across 
these so that, when lifted, its ends will catch under 
the lip of the trunk. To load, raise the crosspiece 
and slide the panels under it, onto the long two-by- 
four supports. Depending on the slope of your car's 


IMPROVE YOUR HOME 


l2" PLYWOOD - 
tA" GUIDE کے‎ 


* 
Ld 


P z t : m = 
CEE NST x4" GUIDE 


me 
= n 


You can fill cement-block walls easily and 


without waste with this home-built hopper. 
The base is a piece of two-by-eight. Cut a large 
notch—slightly larger than a block cell—in one 
edge, making all three cuts on a bevel. Cut and 
fit three sides of the hopper from 34” plywood, 
assembling them to match the taper of the opening 
in the base. Then nail one-by-fours along the front 
of the base and down the straight back of the hop- 
per as guides. The rig will slide easily over 8” 
blocks. You'll find the hopper especially helpful 
for filling blocks in walls of about shoulder height. 


152 | POPULAR SCIENCE 


DIAGONAL CORNERS 


rear deck and the thickness of your panels, you can 
carry from three to a dozen four-by-eight sheets 
before the crosspiece is tight against the trunk 
opening. If you take less than a full load, insert 
wedges under the crosspiece to hold it firmly against 
the panels. To secure the load, tie a rope to the 
projecting end of one two-by-four, run it through 
the trunk hinges, and secure it to the end of the 


Ingenious Tip: 


TIGHTEN SCREWS AT 


When a cabinet door warps, you can straighten 

it easily and add storage for paper bags at the 
same time. Tack a 2"-square shim of 14" to 3%" 
plywood to the back of the door. Over it, place 
a 'strongback," cut from 34" hardwood plywood 
and with holes drilled in two diagonal corners for 
13$".8, or larger, flathead wood screws. A screw 
on the upper or lower outside corner will pull that 
corner of the door towards the strongback. At the 
hinged side, the door remains unchanged; the 
screw merely anchors the strongback. When the 
door is straight, attach the bag (or spice) rack. 
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other support. The panels will project about 5’ be- 
yond the end of the car, so tie on a red warning flag. 
Because the extenders are at trunk height, they're 
much easier to load onto than a car-top carrier. With 
a sedan set up this way, you don't have to own a 
station wagon to take advantage of the cash-and- 
carry discounts offered by many lumberyards. And 
these can run up to as much as 25 percent. 


siagi 


ing thin parts (for drilling, or 
while adhesive sets) can be made 
by Pop-riveting together a sand- 
wich of two metal strips or plates, 
and a wooden spacer. The metal 
strips extend beyond the spacer 
to grasp the work, and can be 
bent inward for a stronger grip. 
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A temporary clamp for hold- 
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Clips holding 

fuses can become oxi- 
dized by heat, cutting conduc- 
tion and causing fuses to heat 
and blow. You can make a 
cleaning tool by cementing a 
strip of emery cloth around an 
old fuse. Snap it into the clips 
and twist it a few times. 
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Need half a bag of cement? Here's a way to 

divide a bag neatly and quickly. Lay the bag 
flat and center a one-by-four on edge under it. A few 
shakes will move the cement to either end. Then 
perforate the upper side of the bag, with about two 
dozen nail holes, in line with the board (a nail- 
studded board speeds this). Now lift the one-by-four 
straight up, and the sack will split. 
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A large C clamp can be a 
very handy item when you're 
toenailing studs, braces, and so 
on in tight quarters. Position the 
pieces of lumber and tighten the 
clamp so that it holds them se- 
curely. With enough pressure, 
the work won't “walk” out of po- 
sition while you're nailing. 
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IMPROVE YOUR HOME 


GUIDE TO 
HOME-IMPROVEMENT 
MATERIALS 


By JACKSON HAND 


They once put down “hard-surface floor 
covering” where traffic was heavy and 
upkeep difficult—usually in kitchen, bath, 
and basement. Now, renamed “resilient 
flooring,” it still stands up under traffic. 
But it's elegant—no longer merely utili- 
tarian. This goes not only for a new 
family of sheet materials, but also for 


Striped tile that creates custom patterns without 
feature strips is Johns-Manville Vinylcraft Montage. 
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the new, improved resilient floor tiles. 

The stars of the transformation are 
vinyl plastics and asbestos. The vinyl 
provides greater versatility than the old 
linseed oil and wood flour of which lin- 
oleum was (and still is) made. The as- 
bestos combines with vinyl in the well- 
known and now improved vinyl-asbestos 
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Masonry patterns of Nafco's sheet Uniflor include 
Senada (above) and Dutch Quarry (right) in addition 
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Parquetry floor by Amtico simulates feature strips. 
Real strips in Azrock floor (left) echo tile colors. 


New Early American pattern, Stuart, by Congoleum 
is ruddy terra-cotta with yellow eagle/thistle motifs. 


Herringbone pattern is one of many possibilities 
with Amtico individual brick tile in natural colors. 


Roman Accent is Congoleum’s Mediterranean tile 
entry. Armstrong’s version is in color on page 144. 


tile, and it forms the backing for vinyl- 
face materials to make them workable 
over on-grade and below-grade concrete. 

Changes underfoot. You can still buy 
asphalt tile. Today it goes mostly into 
low-cost housing. And you can still buy 
good old linoleum. But here are some 
of the ways vinyl is changing things: 


to brick, slate, and Spanish tile. Mortar lines permit 
unique seamless installation shown on next page. 
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The best idea yet is an extra-width— 
up to 12 feet—resilient-flooring roll ( Cas- 
tilian from Armstrong; Cushionflor from 
Congoleum and Sears). You buy it in 
the length needed and cut it to size. It 
covers most floors, wall to wall, without 
a seam, and the remainder with only one 
seam. Moreover, the stuff goes down 

Continued 
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tile, make joints hard to spot. Can you find them? 
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with no adhesive and lies flat willingly. 
Congoleum says you can put it over any 
reasonably smooth floor. And if you rent, 
you can move it when you move. 

Since you can cut this no-paste roll 
goods with scissors or a utility knife, in- 
stallation is simple enough for any man 
to handle—and so is the cost. Sears sells 
the 12-foot width for just over $4 a run- 
ing foot, and that covers a 12-by-16 
room, wall-to-wall, for $64. 

There is a variation on the no-adhesive 
theme (Armstrong’s Perimiflor is an ex- 
ample) that requires adhesive only at 
the edges and at the seams. The width 
limit is six feet. 

Seams you can’t see. The next best 
thing to seamlessness is seams you can’t 
see—even on hands and knees. One-sheet 
vinyl Uniflor, by National Floor Prod- 
ucts, does it in an interesting way with 
their masonry patterns, as shown in the 
photos. Their new three-foot widths are 
simpler for the novice to lay, too. 

There’s less curl, more lie-flat, more 
shrink-and-swell dimensional stability in 
the new vinyl materials. That’s what 
makes them so much easier to handle. 
One stabilizer is the asbestos backing. In 
other cases, a layer of fiberglass is im- 
bedded in the sheet. But the best trick, 
used by several concerns, is to build up a 
sheet using individual tile-like vinyl mod- 
ules with a grout between them. In some 


Roll goods from Nafco comes in standard 6’ width 
plus new half-width for do-it-yourselfers. Edges of 
all masonry patterns are cut to follow grout line. 
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Three easy steps toward invisible grout-line seams 


Three easy steps towa 


* ue 


Pry the shoe molding up from old floor so you can 
lay new covering to within 14" of wall. If you re- 
move molding carefully, you may be able to re-use it. 


makes, the surface gets a protective coat- 
ing of clear vinyl. 

Special softness underfoot is often pro- 
vided by a layer of vinyl foam between 
the wear layer and the felt or asbestos 
backing. It takes advantage of the way 
vinyl “recovers” from indentation. The 
edge of a heel or furniture legs may dent 
the surface, but plastic “memory” brings 
it level again. 


Grout-line seam is created by spacing sheets to 
match the pattern (left) and running bead of mix- 
on-spot setting/curing liquid to fill grout space. 


ying no-adhesive 


lay it in position, and trim it about la" undersize. 
Flooring settles in place, clinging to floor surface. 


More important, the foam layer makes 
it sensible to simulate naturally hard 
materials; you get their good looks with- 
out their hardness underfoot. An ex- 
ample is Ruberoid's antique brick, a ma- 
terial that's useful where bricks would 
be too hard to walk on—or too tough to 
clean. 

The lid on color is completely off. With 
linoleum, with asphalt tile, and to a de- 
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Special vinyl sand, supplied to match grout line in 
pattern, is poured over seam, and excess brushed 
away with damp sponge. Result: no visible seam. 


sheet flooring accurately and fast 
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as spacers to hold molding up off surface, leaving 
flooring free to shift a bit. And the job’s done. 


gree with vinyl asbestos, you were held 
to shades that could be put into them. 
Vinyl, much more amenable to colora- 
tion, removed some restrictions. But to- 
day they’re coloring resilient flooring 
with rotogravure printing. You don’t get 
one shade of green—you get pine, lettuce, 
cucumber, bluegrass, cactus. You get sky 
blue, turquoise, aquamarine, and all the 
other shades. 

Chemical texturing. This is a way-out 
byproduct of rotogravure pattern print- 
ing: The roto goes on a “plastic-solvent” 
material that reacts with the printing 
inks, expanding in some areas, holding 
tight in others. The final result gets a 
topcoating of clear vinyl. Thus, with a 
single printing, both color pattern and 
texture pattern are achieved. (The roto 
system is used frequently with the thin- 
ner, no-adhesive materials. ) 

We're home free when it comes to on- 
grade or below-grade floors. The cheaper 
sheet materials are restricted in use, but 
most of the best stuff can go from base- 
ment to attic. What makes the difference 
is a backing of asbestos, such as Con- 
goleum’s White Shield backing. 

On floors in contact with the earth, a 
special latex-base adhesive is called for. 
The adhesive goes on with a notched 
trowel, the same as the old asphalt stuff, 

Continued 
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but you don't wait for it to “cure.” On 
the contrary, getting down the flooring 
while the latex is still wet is a litle prob- 
lem. One way to overcome this on par- 
ticularly large pieces is to make a de- 
liberate seam near the end of the strip, 
leaving a small piece. Then the main 
strip goes down fast, with the monkey 
business at the wall left for the smaller 
piece. 

Although most manufacturers state 
that their asbestos-backed material is 
suitable for use on grade or below grade, 
they stipulate that there are no guaran- 
tees in situations of extreme moisture 
and excessive hydrostatic pressure. If 
the floor you're thinking about is quite 
wet, you'd better resign yourself to vinyl- 
asbestos or asphalt tile. 

And what about tile? Resilient tile 
doesn't have to look like tile. You don't 
have to be satisfied with a floor vou 
could plav a game of checkers on. You 
can have a floor that directs the eye to 
the pattern, not to the joints between 
units. Here's how they do it: 

Some new designs are intended to be 
laid continuously, with the pattern from 
one tile running into the next. Tile lines 
disappear, lost in more interesting pat- 
tern lines. 

Conversely, some patterns make de- 
liberate and logical use of the tile module. 
Good examples are a random slate pat- 
tern from Nafco (National Floor Prod- 
ucts Co., Florence, Ala.) that comes six 
bv six, six by 12, and 12 by 12, to be laid 
ashlar style, and a brick pattern from 
Amtico (American Biltrite Rubber Co., 
Trenton, N.J.) that comes in the form of 
individual bricks, to be laid the way you 
like them, including a herringbone pat- 
tern. The ashlar slate is also made in a 
smaller size (on three-inch module) for 
smaller rooms and a larger (up to 18 by 
18) for larger areas. 

Kentile bypasses the checkerboard ef- 
fect with square tiles of three bricks 
each, in red, tan, white, or yellow. The 
joints disappear in the recessed “mortar” 
line between bricks. Here are some other 
trends: 

€ Textured surfaces are common in 
simulated travertine, slate, brick, wood. 

e Feature strips are very effective in 
floor design. Given stimulus by Azrock 
and Nafco, among others, they're in- 
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creasingly used. The strips are laid to 
produce a large grid, to create stripes, to 
make individual outsize squares, to em- 
phasize room shape, or to highlight spe- 
cial pieces of furniture. Sometimes two 
or more colors are combined. The strip 
may be narrow (widths start at Us inch) 
or wide (they go up to two inches). 

è Tremendous strides are being made 
in vinyl-asbestos, one of the least expen- 
sive of all tile floorings. The old solid 
vinyl-asbestos material is still being, 
made, but some of the newer designs 
from such outfits as Azrock have all the 
brilliance, texture, and honest ا‎ 
of solid vinyl on top, plus vinyl-asbestos 
backing. This means you can put into 
your basement a floor good-looking 
enough for any room. Vinyl-asbestos tiles 
are now textured and embossed, with 
greater realism in simulations of natural 
materials. 

Meanwhile, tile continues to run as 
much as one-third less in cost than سس‎ i 
ent roll goods. 

Easier to lay. The average man has al- 
ways found tile easier to lay than the 
sheet stuff. Now the operation has been 
made even simpler by three innovations. 

Selfstick tile with a peel-off paper 
backing is available (from Flintkote, Naf- 
co, Sears, and others). You do your 
guesswork with the unpeeled tile—fitting, 
arranging, centering—then pull off the 
paper and press the tile in place. 

Transparent adhesives that you brush| 
on are fairly common. It used to be a 
headache getting the right spread with a 
notched spreader. As a result, the ad- 
hesive worked up through the cracks. 
When it was that old, black “cutback” 
stuff, it made quite a mess. Transparent 
adhesives don’t show as much if they do 
work through a little, and brush applica- 
tion makes it simpler to put the right 
amount on the floor. E 

Tile-on-tile is now feasible when you 
do over an existing hard-surface floor. 
Armstrong’s '"Tile-On" process for their 
Excelon vinyl-asbestos material involves 
sanding the old floor to prepare it for the 
special adhesive before regular installa- 
tion. This saves you the drudgery of 
scraping up the old flooring—just one 
more way resilient-flooring manufactur- 
ers are making it hard for you to resist 
spending your money. Gs} 


s'anslucent panels made of easy- 
--cut plastic are offered by Mason- 
e in four antique-influenced pat- 
arns. Shown here is leaded style 
asque, which comes in red, blue, 
yeen, and amber. The design is 
bt off with lead-gray paint to re- 
mble leaded art glass. Panels 
lome in two-by-four and two-by- 
x«-foot sizes. Unleaded Basque 
ianels and two other styles, some 
Jur-by-eight feet, are available. 


9)dea Paneling” is what Celotex 
lalls a new line of wood-grain-de- 
zen panels that give home owners 
) choice of modern or traditional 
vyles. Avocado and weathered but- 
nut add a new touch, while 
&lnut, pecan, cherry, and oak are 
,vallable to fit in with a more tra- 
jtionally furnished room. 


Textured planks and panels, coated 
with easy-to-clean plastic, have 
been added to Marlite’s line. A- 
frame home above is finished in 
simulated oak, with panels run- 
ning horizontally on side wall and 
vertically on ends. Two shades of 
wormy chestnut are offered. At 
right is rough-sawn barn-plank de- 
sign, weathered-gray in color. All 
panels attach to solid or furred 
walls with clips and adhesive. 


Saw-textured redwood in a finger- 
joint pattern was used to panel the 
wall below. You can order tongue- 
and-groove finger joint in any 
length and width you need, and it's 
also available in glued panels up 
to four feet wide. For information: 
California Redwood Assn., 617 
Montgomery St., San Francisco. 
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Kitchen walls get a new look with 
these vinyl-clad hardwood panels 
printed with Early American de- 
signs, from Abitibi Corp., Birming- 
ham, Mich. The  four-by-eight 
Americana-series panels look like 
wallpaper, are finished in copper 
or gold patterns to complement 
many of today’s appliances. 


IMPROVE YOUR HOME 


What's New 
for Use 
Outside 
the Home 
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beauty (left), may be just what the pampered yard needs. Th 
Showers of Diamonds fountain creates one-, two-, or three-tie 
spray patterns from a single rotating spray head that break 
the water stream into tiny droplets. It has no plumbing—a 
water is stored in the circular bowl. An electrical connection i 
needed for the water recirculator, sprayer, and the lights. Bo 
diameters range from three to eight feet, with prices for 
complete fountain starting at $199.50. From Rain Jet Corp 
301 Flower St., Burbank, Calif. 91503. 
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Both cool and quiet, this attic exhaust fan is roof- 
mounted to keep motor noise outside the house. 
The 1,250-c.f.m. fan has an aluminum housing, ball- 
bearing motor, automatic thermostat. It fits on both 
flat and pitched roofs, comes with Painproof seal 
and bird guard. NuTone, Inc., Cincinnati 48106. 
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Shoved into the ground, the battery-powered Sprink- 


L-Guide measures the amount of moisture in the 
soil around plants. The maker says you can use it to 
tell when your plants need watering and to keep 
from sprinkling them too often. It's priced at $10.95 
by Illi Enterprises, Box 2123, Ann Arbor, Mich. 


For where-to-buy-it information on tools an 
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j easily erected screen shelter is a great item for bug-free 
nicking this summer. One of these, the Paradome, is made 
oof six-foot aluminum wall sections with fiberglass screens, 
| a vinyl roof supported by metal bows (right.) Two persons 
mout tools can set it up in about a half-hour. The one shown 
vive, priced at $299, has 12 wall sections, with a floor area 
[130 square feet; a smaller 10-panel model, covering 98 
siare feet, is $239. Both collapse into a compact carton for 
Tage. Optional slip-in panels give sun and wind protection. 
& Products, 2820 W. Maple St., Troy, Mich. 48084. 


(A 1l5-inch water pump can be mounted on a Stihl You get kitchen-range ease with the Char-Broil 
2040 chain-saw engine. The unit has a self-primer, cooker. A burner connected to a gas outlet heats a 
) centrifugal pump with self-cleaning action, and built- layer of volcanic rock that gives off radiant heat. 
iin intake-hose strainer. Stihl claims the pump can The fixed and mobile units shown (and a patio 
) churn out 4,300 gallons per hour. Moving parts are model) can be fitted with a motorized spit. Colum- 
) easy to get at, and a repair kit is offered. bus Iron Works, Box 1240, Columbus, Ga. 31902. 
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What's New in Home Lightin 


Bulbs are getting smaller, but they’re giving more 
light—and coming in more-decorative shapes 


i f you're like most people, you want more 
light in and around your home. Well, 
bulb makers are providing just that today 
—and in smaller and more decorative 
forms than ever before. | 

The most noteworthy step forward is 
the miniaturization of mercury-vapor and 
tungsten-halogen bulbs. These were pre- 
viously available only for street or stage 


Hairpin-shaped fluorescent by Westinghouse gives 
more light, takes up less space. Design makes pos- 
sible square, instead of rectangular, fixtures. 


Flicker-flame, amber-beaded lamps Self-contained 
by Sylvania are an example of the shown below is 


lighting; now you can use them to light 
your patio and yard. Even fluorescent and | 
incandescent bulbs are smaller and pack 
more light, thanks to the introduction of 
the krypton bulb and new shapes for fluo- 
rescents. 

New decorative bulbs, which are fixtures | 
in themselves, are increasing in number, 
and you can find one for any need. 


off as much light as 100-watt incandescent. Small 
lamps are ideal for outdoors—on patios and walks. 


chimney lamp Smallest mercury-vapor bulb ma 
another new de- is held (right) by model. Westir 


breed of handsome lighting device sign on the market. The Sylvania house patio bulb is only five inc 
being designed today. They are bulb is a lamp in itself and makes es long—a far cry from the pre 
ideal for decorative accent. a separate chimney unnecessary. ous commercial type (left). 
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You can drop new Sylvania Safe- 
line bulb and it won't shatter 
ilike standard bulb (rear), because 
Jit has a plastic coating. This should 
comfort all-thumbs bulb removers. 
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Compact floodlamp lights this home with one tiny 250-watt quartz-iodine 
bulb (inset). The Sylvania bulb is housed in a fixture that sits on top of 
a stake. The Sun Flood can also be used for bright interior illumination. 


GE Skywatch kit converts post 
lamps to photocell operation. Us- 
ing kit, you turn lamp on once; 
thereafter, it automatically turns 
itself on at dusk, off at daybreak. 


Krypton-filled bulbs such as the 
Duro-Test lamp (right) are more 
than two inches shorter than reg- 
ular bulbs with identical wattage 
(left), give 16 percent more light. 
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International Harvester Club Lo-Boy 154 weighs twice as 
much as most garden tractors. It has a 15-hp. water- 
cooled engine and costs approximately $1,800. 


BIG Garden Tractors Are the 


Riding a trade-up trend among buyers, makers are now showing 


This one’s water-cooled 


BY E. F. LINDSLEY 
PS Outdoor Power Equipment Editor 


Those of us who have been roaring 
around our suburban acres astride spank- 
ing-new garden tractors have something 
in common with grandpa. When the old 
gent swapped the old gray mare in on a 
pair of matched Morgans, he was after 
more power and performance. And, 
without a doubt, he wanted more class 
and some admiring glances from his 
neighbors who still had old gray mares. 
Today, garden tractors, like horse- 
flesh, come in ordinary, pretty-good, and 
eye-popper varieties. Somewhat to the sur- 
prise of all concerned, the hottest movers 
are the high-powered, full-rigged eye- 


164 | POPULAR SCIENCE 


poppers. Like grandpa, we're “buying up." 

According to International Harvester: 

€ Four of five customers “buy up." 

€ Of total recent sales, 55 percent went 
for 12 hp. (or above) deluxe tractors. 

IH for '69 tops out in horsepower with 
15. Competitors are right behind with 
14 hp. Besides higher power, these new 
top-of-the-line tractors boast: 

e Smart styling and custom colors. 

e Whitewalls and chrome wheel covers. 

e Headlights and tail lights. 

e Cigarette lighters. 

€ Automatic shift and limited-slip dif- 
ferential. | 

€ Full power lifts. 

e Massive tires. 

e Weather cabs and sunshades. 

€ Advanced engineering and safety. 


These 14- Te. machines do muchi more than mow grass - 


Bolens 1455 is typical of new tractors. Single pedal 


controls speed. A Wisconsin 14-hp. engine gives var- 
iable forward speed up to eight m.p.h. About $1,730. 
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John Deere 140 is pam with Mini- تا‎ Saon 


hauls 800 pounds; tilts, dumps hydraulically. Note 
husky wheel weights front and rear. About $1,400. 


iG News 


۱٥۷٤۷ powerful 14- and 15-hp. units 


The name of the game: power. Frills 
and fancies notwithstanding, the name of 
the game in ’69 tractors is power. The 
hands-down winner is International’s Cub 
Lo-Boy 154 with a 15-hp. four-cylinder, 
water-cooled engine. This is no hopped- 
up, short-lived buzz box. Compression ra- 
. tio is a modest 7.5:1, and the bare en- 
gine puts out its power at a calm 2,200 
r.p.m. For those interested in such mat- 
ters, the BMEP (brake mean effective 
pressure, or pounds per square inch work- 
ing on the pistons) is only 90 p.s.i. at full 
load, a figure calculated to insure long 
life. For comparison, a typical single- 
cylinder, air-cooled 14-hp. engine pulls 
95 BMEP at an up-tight 3,600 r.p.m. 
Torque on the Lo-Boy 15 is about 35 
pounds-feet peaking at around 1,700 revs. 


Continued 
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found in '69's 14-hp. models. Note hydraulic control 
shown in photo for rear-mounted tiller. About $1,450. 
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Wheel vain with ——€ cwm lift Hydro- 
Drive, solid-state ignition, and balanced engine is a 
great machine for grading. Cost: about $1,500. 
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Economy tractor can do real construction leveling 
work. Those rear wheels are not just for looks. Ugly 
duckling? Not to owners. About $1,100. 


Gravely Model 432 has a 32-cu.-in. engine. It has 
breakerless ignition—a virtually troublefree positive 
ignition system. Base price: about $1,170. 
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Sears SS12, shown in suburban setting, points up 
reason for popularity of big tractors: their fast han- 
dling of yard jobs, leaving more time for “fun” things. 


It takes more than a lightweight trac- 
tor to handle this muscle and the Lo-Boy 
shows a gross operating weight of 1,630 
pounds without implements, about double 
the weight of a conventional garden trac- 
tor. Maximum height is 49 inches and 
ground clearance 13 inches. The drive is 
through a conventional clutch and three- 
speed spur-gear transmission in the in- 
dustrial pattern. The lift rocker has 1,200 
pounds-feet of torque with a rated hy- 
draulic system pressure of 1,600 p.s.i. 

As may be expected, the Lo-Boy's price, 
with a mower, is a bit over $2,000. Worth 
it? Machinewise, it's a bargain, especial- 
ly on a long-term basis. On that basis. 
you can also justify any frills you like. 

More power is also the big concept for 


i d 


Ward's Garden Mark Squire 12 is a handsome ma- 
chine, cleanly designed. Dressy wheel covers, bigtires, 
and outboard lights will arouse envy in any yard. 
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excellent shuttle ability for fast maneuvering and 
ground speeds up to nine m.p.h. 


at least six other lines with prices between 
$1,000 and $2,000. All of these are 14-hp. 
air-cooled jobs, each capable of doing a 
lot of jobs. Who makes them? Here’s the 
list: 

@ Bolens, Model 1455 

e Wheel Horse, Model GT-14 

€ Case, Model 444 

e John Deere, Model 140 

e Engineering Products, Economy 14 

e Gravely 432 

Every one of these high-powered ma- 
chines will have its followers. The En- 
gineering Products Economy 14 is a no- 
nonsense tractor that thumbs its nose at 
styling, but it excites the admiration of 
every engineer who sees it. 

Hydraulic power. Another fascinating 


Gilson S-12 displays its massive, quality-built con- 
trols, fittings, and frame. Front-opening hood aids 
in good maintenance, quick minor fixes. 


Massey-Ferguson Hydra-Speed 12 this year features 
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Simplicity's rear light, excellent hitch, ample power 
to handle jobs like soil tilling, make it well accepted 
with users wanting a multi-use machine. 


machine, a product of the fine old name 
of J. I. Case, is the Model 444, a 14-hp. 
unit available in conventional or high- 
clearance configuration. The 444 features 
a direct hydraulic drive, snugged up to 
the engine without belts, pulleys, or rig- 
ging. Hydraulic power drives attachments 
through hoses and hydraulic motors rath- 
er than through belts or shafts. 
Hydraulics are also used at Bolens, al- 
though they haven't forsaken their tried- 
and-true spline- and universal-jointed 
drive shafts. I hope they don't, for awhile 
at least. Bolens recently announced their 
Model 1455 with a 14-hp. Wisoonsin en- 
gine and an Eaton Marshall hydraulic 
transmission. This is a husky hydraulic 
pump-and-motof combination that pro- 
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Allis Chalmers 12-05. 8-112 has Vari-Shift transmis- 
sion with 21 forward speeds. Other features: three 
power-takeoff points, 12-volt starter/generator. 
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Toro Suburban offers cushiony flotation tires, head- 
lights, armrest seat, ammeter, and a safer gas-fill 
port in the rear bumper. Engine puts out 12 hp. 


vides a single foot control for all forward 
and reverse performance and automati- 
cally relates engine output, speed, and 
load. Hydraulic implement lifts are stan- 
dard on both 12- and 14-hp. Bolens trac- 
tors. 

Wheel Horse has a full stable of two- 
year-warranty ponies topped by the hy- 
drostatic-drive GT-14 with hydraulic lift 
standard. 'The implement clutch is elec- 
tric. The unit points up a trend towards 
modernized solid-state ignition systems 
which will probably be almost standard 
in the future. No breaker points and a 
different pattern of spark discharge lick 
the old pains of hard starting and fre- 
quent point and plug service. Owners will 
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A radio? Yes 
ےم سرن‎ me 
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Ever hear of a radio on a tractor? International did 
and if you want to swing a bit in the back yard, or 
keep up with the ball game, why shouldn't you? 
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To load cradle, slide boat back on trailer so transom Rear support holds most of boat's weight. Pull traill 
rests on rear support when trailer tongue is lifted. er out enough so you can install temporary mount] 
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By ROBERT SPRINT 


oading a boat on a cradle usually 
means rounding up enough willing 
helpers to heft your craft into place. With 
this back-over cradle, you eliminate most 
of that lifting. The one I built fits my 15- 
foot runabout, but you can alter dimen- 
sions for your needs. 

Assemble the frame as shown. ‘The 
slight taper makes it easier for a trailer to 
back up over the cradle. Contour the 
hinged front and fixed rear plywood sup- 
ports to the shape of the boat bottom and 


Complete cradle has front 
support erected and keel 
plank in place. Frame and 
braces are two-by-fours, 
supports are 34-inch ply- 
wood. Both keel plank 
and temporary front sup- 
port are two-by-eights. 


to remove temporary support; ease boat down. 


asy-Loading 


Front support is swung upright and braced. Lift bow 


Here’s an easy solution to a common boat- 
ing problem—how to get a boat onto a cradle 
from a trailer. The author, above, installs 
hinges on the front support that let it swing 
down so he can back his trailer over it. 


surface them with strips of scrap carpet 
to prevent damage to the boat. The rear 
support carries more weight, so it should 
be a double layer of plywood. Place the 
casters directly under the supports. 

The front support braces are not nailed 
but are wedged between the plywood 
blocks. Make them long enough to ensure 
a tight fit. Then cut the keel-support 
plank to fit snugly. | 

To get the boat back onto the trailer, 
you simply reverse the loading process. 
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When loading is complete, install keel plank. In- 
sert softwood wedges full length for even support. 
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Gus Pays Off ai 


Young Tommy Tibbett yearned to coach the Central High track 
team. But one big hurdle stood in his way—Horatio Boggs 


By MARTIN BUNN 


ق ترا و رر ی چر 1 


Suddenly, Gus grabbed his 
magnifying glass and 
peered intently into the 
distributor cap. 


پا ہج 


ILLUSTRATION BY RAY QUIGLEY 
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us Wilson, proprietor of the Model 

Garage, poked a forefinger at young 
Tommy Tibbett, one of his favorite cus- 
tomers. “If you want to coach the Central 
High track team," he said sternly, “you’ve 
got to fight for it." 

Outside, the rain poured down and Gus 
recalled how it had rained for three 
weeks when he first opened up. And how 
Tommy’s grandfather, Judge Tibbett, had 
rolled up in his Reo one soggy afternoon, 
surveyed the all but deserted premises, 
and said, “Don’t be discouraged, Gus. 
With a little luck, things will work out." 
After that, the courthouse crowd had be- 
gun to bring in their cars. 

Tommy, who had grown up around the 
garage, was the town's newest teacher of 
physical education. Now he wanted to 
move up the ladder. “But I'm licked be- 
fore I start, he told Gus. ‘“They’ve 
brought in this new man, Boggs, to head 
the department. He makes the assign- 
ments and he's a track coach himself." 

“Have you told him how you've trained 
your boys?" 

“Weve got a date for tomorrow noon." 

“Tell him how you've worked with them 
through junior high school and the town 
recreation program. Tell him that.” 

A 1967 Oldsmobile rolled to the front 
of the garage. “You tell him," Tommy 
said. “Here he is now." 

A car door slammed and a burly, mid- 
dle-aged man sloshed through the rain. 
“Hello, Tom,” he said, then offered his 
hand to Gus. “I’m Horatio Boggs. My 
radiator hose collapsed. I’ve got to get to 
Reedsville right away to make a dinner 
talk. Can I rent a car here?" Reedsville 
was across a range of hills and the roads 
were treacherous. 

“Why not change your hose?” asked 
Gus. 

“No time. Besides, my bad luck runs 
in threes. Sure as fate, I'd have another 
breakdown in those hills.” 

Gus saw Tommy’s Plymouth beyond 
the gas pump. The tank was full and the 
'64 car had been recently tuned. 


Tommy saw it, too. “You take my car, 
Mr. Boggs,” he offered. “Gus can have 
your Olds ready in the morning." 

"Pick it up on the way to school," Gus 
suggested. 

You could see Boggs' mind working. 
This would save a half hour, click. He'd 
buy it, click! *You got a deal. Much 
obliged," he rumbled. 

Tommy and Gus walked him out to the 
Plymouth and watched him head for the 
hills. Silently, the two shook hands. 


Gus replaced the faulty hose the next 
morning. When Tom walked in, Gus said, 
“Tve got a hunch this is your big day." 

Almost at once they heard the awful 
noise. Tommy's Plymouth was limping 
in, one cylinder skipping each compres- 
sion cycle. Horatio Boggs braked to a 
stop and jumped out. “Young man, your 
car's a lemon," he told Tom. “Maybe your 
intentions were good, but you wrecked 
my evening." 

“But it was running as smooth as but- 
ter," Tom exclaimed. 

“Up in those hills, all at once, that cyl- 
inder cut out and stayed out. Drove me 
nuts! Like I told you, my luck runs in 
threes. That’s two in a row. Well, I'll 
survive. Is my car ready?” 

Gus said, “Sure, but I'd like to know 
what happened.” 

The big man shrugged. 
started to miss. Well, forget it.” 
leaped into his Olds and took off. 

Gus could feel the pain of Tom’s disap- 
pointment. 

Stan Hicks, Gus's assistant, started the 
Plymouth, and its jarring rhythm filled 
the air. He turned to Tom. “Come on, 
Ill drive you to school and then try her 
on a hill." | 

Gus sighed, wishing he knew as much 
about the inside of a man's skull as he did 
about the inside of an engine. 


*She simply 
He 


That afternoon, a long-faced Tom Tib- 
bett walked back toward the garage. 
Boggs had firmly rejected his application. 
Turning the corner, he was surprised to 
see Boggs himself standing in the door of 
the garage, his arms waving. 'Tom jogged 
the last block. 

Boggs was shouting at Stan. “What 
kind of shop is this? I drive a car you've 

Continued 
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tuned and it turns into a clunker. I get a 
new hose and it collapses like a wet pret- 
zel. And where's Gus Wilson?" 

Gus's voice rose from the oil pit. “Let’s 
find out what's wrong, first. Then maybe 
we can call each other names." 

"Okay, you find out if you can," Boggs 
agreed. “I’ve got to make a phone call. 
Somebody lend me a dime." 

Gus lifted the hood of the Olds. 'The 
hose was plump but a little soft. 


INTERNAL 
REVENUE 
SERVICE | 


“There are all my records . . . microfilmed.” 


"What's he yelling about?" asked Stan. 
“Tt’s like new." 

“Maybe not,” Gus said, unscrewing the 
radiator cap. A soundless whistle escaped 
from his lips as he examined it. “This is 
a 1968 cap. How come it’s on a 1967 
Olds?” He got a parts catalogue. 

"I was right. The ’68 cap takes 244 
pounds of vacuum to vent it; the '67 cap, 
only a half pound. You get the right cap 
out of stock, Stan, and put it on. And one 
of those spring-reinforced hoses, too." 

“Can a cap make much difference?" 
Tommy asked. 

*Cooling systems operate under pres- 
sure. The higher the pressure, the hotter 
the coolant can get without boiling away. 
A hot engine develops more power. So radi- 
ators have caps with double seals to hold 
the pressure. Trouble is, they cool off slow. 
Take the cap off a hot radiator and it'll 
spray you and you lose your coolant." 

"Caps look all the same to me." 

Gus turned the removed cap over and 
squeezed it, compressing the spring. 
"Watch that spring. It holds the lower 
seal against the coolant’s pressure." 

The bottom of the cap had a dime-size 
disk cut into it. He pulled it out and then 
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let it snap back. '"That's the vacuum re- 
lease, This '68 model takes 214 pounds 
of vacuum before it'll vent, five times as 
much as the one the year before." 

"Where does this vacuum come from?" 
asked 'Tom. 

*Hot coolant expands to fill the radiator 
system. 'l'urn off the engine and the cool- 
ant contracts. The system is sealed, so the 
space left by contracting liquid has got to 
be a vacuum. In this case, it wasn't strong 
enough to pop the cap. Still, 
some vacuum did develop as 
the engine cooled and some- 
thing had to give—it was the 
hose." 

When the Olds was ready 
to roll, Gus remembered 
Tommy’s problem. “Get 
that coaching job yet?” 

“He turned me down.” 

Boggs came out of the of- 
fice, his mood softened. 
“Sorry I popped off. Got 
too much to do. Never seem 
to catch up.” 

Gus said, “I guarantee no 
more radiator trouble.” 

. Boggs looked at his watch, jumped into 
his car, and was gone. 

Tom's Plymouth sat there shaking and 
vibrating. “Wonder if this clunker will 
carry me to the school?” he asked. 

Gus had a better idea. “Stan will drive 
you out in the pickup. I’m going over that 
ignition again. Could be that he missed 
something somewhere.” 


Gus reviewed the plugs, wires, compres- 
sion, the works. With a bench magnifier, 
he inspected every plug for hairline 
cracks. Nothing. After making sure that 
all the high-tension lines were okay, he 
pulled them off the distributor and re- 
moved the cap to check its towers for 
leakage. He rubbed a finger and thumb 
together, then grabbed his magnifiying 
glass and peered into the cap. 

On the bottom, he saw a scattering of 
almost invisible metal flakes. His fore- 
finger stroked the aluminum inserts. One 
of them might have retreated fractionally 
into the mount. 

When Stan came back, Gus asked, 
“You know where Tommy got this distrib- 
utor cap? It's not one of ours." 

“I bought it off the Ace Supply station 

Continued 
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Single Lever Control lets you turn on a dime in close quarters 


With Single Lever Control 
there’s no clutching or gear 
shifting. This one lever lets 
you go forward, backward, 
stop, or change speeds. Lets 
you slow to a creep to trim 
near fences and trees. 

In all, Sears has seven 
different tractors. Three dif- 
ferent horsepowers (7, 10, 
and 12). Sears tractors have 
these ‘Shortcut to Leisure” 
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Our Vacuum Collector whisks up grass 
0رت‎ and leaves as it grooms your 
awn. 


features: Fingertip controls. 
Electric starting. Solid-state 
ignition. Extra-wide, turf- 
saver tires. Craftsman engine 
with patented super-start. 
Spring-mounted bucket seat. 
Over 40 attachments and ac- 
cessories available. Rotary 
mowers meet A.S.A. safety 
standards. 


E 
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Cockpit has grouped instrument 
panel: Single Lever Control for no 
effort tractoring, visual gas gauge, and 
cigarette lighter. 
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And, when you start talk- 


ing money, Sears, Roebuck 


and Co. talks your language. 
No money down on Sears 
Easy Payment Plan. Come in 
to Sears today. Let us dem- 
onstrate the features of these 
proven 

"Shortcut to 

Leisure” 

tractors. 


Be a good guy. Every once in a while, 
let your wife take a ride. 


Gus Pays Off an Old Debt 
[Continued from page 172] 


wagon when it was here. Something 
wrong with it?" 

“T’ve been hearing about aluminum in- 
serts. Let’s try a different cap.” The re- 
placement cap had brass inserts. Gus 
snapped it in place, started the engine. It 
rolled over as smooth as a millrace. 

“That’s it! Aluminum is touchy stuff. 
When a spark jumps off it, it generates a 
gas containing nitrogen. In wet air, this 
turns into weak nitric acid. The acid 
forms a fungus that attacks the inserts. 
When the rotor spins and hits this flaky 
stuff, it turns into a grinding wheel. An 
insert wears away and you've got an in- 
stant miss.” He slid behind the wheel. 
“You lock up, Stan. I’m going out to see 
Tommy’s young athletes.” 


At the athletic field, muscular youths 
were swarming energetically over the 
track. Horatio Boggs was sitting in his 
car, watching, and working at a pile of 
papers on his lap. As Gus parked, Tom 
Tibbett and. a quartet of cross-country 
runners passed nearby. 

^Mr. Boggs, you still trying to catch up 
with your paperwork?" asked Gus. 

*Some day, by golly, I'll do it" Boggs 
looked at the Plymouth. “The way she 
sounds now, you found the trouble." 

' “The distributor was acting up." 

Boggs lips tightened abruptly and he 
winced. “So’s my ulcer." 

Gus's indecision fled. A little meddling 
was called for. With an ulcer, a new de- 
partment to run, too much paperwork, 
and a heavy coaching load, this man 
would soon be in deep trouble. For his 
own good, he needed to be told! 

“Tell me something, Wilson. Are you 


Wedge-shaped body 
for Alfa Romeo V-8 


This wedge-shaped 
body by Pininfarina, 
contains such refine- 
ments as an oil cooler 
built into the com- 
bined roll-over bar 
and airfoil behind the 
driver. The Alfa Ro- 
meo’s V-8 is carried midships, and the en- 
gine bay has a built-in automatic fire-extin- 
guishing system. The front section of the 
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superstitious?” Boggs asked in a voice 
tight with anxiety. 

Gus made a knock-on-wood gesture. 
"Not in the least." 

“Iam. Things always happen to me in 
threes. First it was that hose... then the 
Plymouth. What next?" 

Gus took the '68 radiator cap from his 
pocket. “How long have you been driving 
with this cap on your '67 car?" 

“They sold it to me at a service station 
the other night after my old one blew off 
and rolled into the highway. A truck ran 
over it." 

*[ts what made your hose collapse. 
Don't you know you've got to match a cap 
with the car it's made for?" 

Boggs looked very tired. “Of course I 
knew—it slipped my mind.” 

"Sometimes we make our own hard 
luck," Gus said. “We try to do too much 
when there are young people around rar- 
ing to carry some of the load." 

The educator glanced at the papers 
heaped around him. Then his eyes roved 
the athletic field searching out Tom Tib- 
bett. You could almost see his mind work. 
He was getting older; nature was warning 
him to ease up, click. Coaching would 
interfere with his real work, click. 

He scrambled out of the car and trotted 
to the track, where he hailed a runner. 
*Hey, you! Run over there and tell Coach 
Tibbett I want to see him," he demanded. 

“Coach who?" 

“Coach Tibbett. Go get him." 

Waiting, Gus watched Tommy cross the 
field with that four-square walk that was 
so much like his grandfather's. 

“A little something on a long-overdue 
account, Judge," he muttered. 


body houses the controls, instruments, and 
three light groups( two low-beam units and 
four high-beam). Front bumper is rubber. 
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Life is more than just work. You 
have to have some fun now and 
then. So we build Chevies to keep 
going strong seven days a week. 

For example, double-strong 
double-walls of steel in Fleet- 
side cargo bodies. Bang the 
inside. It won’t show on the out- 
side. Cabs are double-wall, too. 
They stay tight and quiet. 

And Independent Front Sus- 
pension comes with coil springs 


- mum men 


for a passenger car kind of ride. 

Available equipment like air 
conditioning is a pleasure on 
or off the job. 

Truck scrappage records 
show that Chevies are out work- 
ing when others are worked out. 
So see your Chevrolet dealer 
about the pickup that's best for 
both business and pleasure. ... 
Chevrolet Division of General 
Motors, Detroit, Michigan. 


ife. 


CHEVROLET 


Chevrolet is more truck 
„day in, day out, day off! 


yourself a home-made stethoscope like this 
and you'll be equipped to track it down. Bend 
one end of a long metal rod and solder it 
to the bottom of an oilcan. The can bottom 
acts as a diaphragm, amplifying the noise. 
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If you have trouble inserting a new speed- 
ometer cable, or a newly greased cable, into 
the outer casing, try this method: After 
feeding in the transmission end of the cable, 
chuck the instrument end in a hand drill 
and turn the cable as you push it in. 
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Spark-testing with an ordinary screwdriver 
is difficult when the plug terminals are 
sheathed in rubber. Make this handy spark 
tester by breaking an old spark plug apart 
for the core. Snap the cap onto a terminal 
and the core is exposed for testing. 
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Your Auto Hint Can Win a $15 Prize 


Have you found an easier way to do a 
difficult job on your car? Have you worked 
out a short cut that is saving you money 
on repairs? Have you discovered a way to 
improve the family car at little cost? Have 
you devised ways to make your driving 
safer, to add to your driving comfort or 
convenience, or to change some feature 
or detail you disliked about your car? 

If you have come up with any good ideas 
along these lines, we'd like to know about 
it. We want new ideas, and we offer a 
prize of $15 for each one we publish. 

Send us a complete description of your 
hint—typewritten, if possible—and include 
a rough pencil drawing and/or a photo- 
graph if you feel that this will make it 
more easily understood. Address your en- 
try to: 

Model Garage Editor 
POPULAR SCIENCE 


355 Lexington Avenue 
New York, N.Y. 10017 


the oil in your engine. 


And comes time to change your oil, 


waiting to louse things up. 


next time 


he guy says 

ou need an oil change 
it him with 
a good 4-letter word. 


It's not a dirty word. But there's a 
dirty story behind it. 


Like how in just a few short months 
(or miles) a good oil filter eats a 
quarter pound of grit and dirt from 


there's a full quart of that gritty, dirty 
oil left behind in the old filter just 


So make a filter change next oil 

change. And remember Fram's the 
word. It may save swearing at a 
nasty repair bill some day. 
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Fram Corporation, Providence, Rhode Island 02916 


Shop Talk 


By ROBERT P. STEVENSON 


A selection of — to help you in your home-improvement projects 


Looking for something unusual in wall paneling? You might like the 
new burlap board made by Homasote Co., Trenton, N. J. It's standard 
15/32-inch Homasote insulating board surface- laminated and long-edge 
wrapped with natural-color jute burlap. Use it natural or stain it any 
color. Your lumber dealer should have it... Why stick to numerals for 
your house number? Make your home distinctive by spelling out the 
numbers—in decorative script letters. The suggestion comes from Dun- 
can Morris Co., 48 N. Valley St., Akron, Ohio 44303. The company 
offers several assortments of Spellit letters made of molded black sty- 
rene ... The spray-can handles that several companies make deserve 
to be better known. The handles fit any standard aerosol, convert it into 
a spray gun. Shown in the photo is a handle and spray adhesive made 
by Crown Industrial Products, Hebron, Ill. 60034... Stores that handle 
Sakrete's well-known concrete mixtures can now supply Formula B 
Sakrete Blacktop Sealer. It's for beautifying and preserving blacktop 
driveways ... Fiberglass screening introduced by Owens-Corning can 
be patched easily if small holes or rips occur. You press on a patch with 
a hot iron without removing the panel... About a year ago, a reader 
wrote in our regular feature, "I'd Like to See Them Make,” that he 
could use slide-in fence sections. The Panelink Fence Co., 1130 N. 19 
Ave., Phoenix, Ariz., makes a fence of this type. Posts slip through rings 
on the ends of fence. sections and into sleeves in the ground. 'Take down 
the entire fence whenever you want. 


International Harvester, nurserymen offer landscaping booklet 
You'll find a lot of good ideas in "Landscape Beauty Depends on 


People," available free from local nurserymen or the Advertising Dept., 
International Harvester, 401 N. Michigan Ave., Chicago 60611. 


You can now get special-purpose paints for many unusual jobs 

Want to convert clear glass into frosted? Sapolin has a paint just for 
this purpose . . . The same company's Stone-Dri enables you to color 
your flagstone or concrete walks ... You can protect your gutters with 
Cabot's Gutter Paint. A black bituminous formulation, it prevents rot 
in wooden gutters and corrosion in metal gutters or eaves troughs. 'The 
stuff's also good for coating the inside of metal garbage cans . . . Quel- 
spray, a new aerosol-spray vinyl finish, is recommended for sealing 
moisture from electrical items such as switch boxes, printed circuits, 
motor housings, and auto and marine electrical systems. Powered by 
DuPont's Freon 12 and made by Quelcor, Inc., of Media, Pa. 19063, it 
comes in 12 colors and as a clear coating. Abrasion and sunlight resis- 
tant, Quelspray also is a good general-purpose finish for metal, wood, 
plastic, and fabric... Flexlife, available in many colors, can be used to 
change the color of leather and pseudo-leather fabrics. You can also use 
it on canvas... Watco Concrete and Brick Preserver is claimed to pre- 
vent staining and spalling of bricks and concrete. It's made by Watco- 
Dennis Corp., 1756 22 St, Santa Monica, Calif. 90404. The same 
company will send literature about a method of sealing, finishing, and 
preserving tile, marble, and terrazzo... Several companies make a paint 
that converts any surface into a chalkboard. 
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This is our new — 
water-cooled 
lawn & garden 
tractor 


You can't shop the competition. There 
isn’t any. 

So if you've outgrown your present 
machine, the Cub 154 is your one best 
move up. 

The water-cooled engine on the Cub 
154 will outlast any air-cooled engine. Its 
four cylinders put out 15 hp—to power 
big attachments like the 60-inch rotary 
mower and the 54-inch front blade. 

The Cub 154 is a real tractor. It’s so 


Announcing the 15 hp, 4-cylinder, International Gub 154 Lo-Boy 


International, Cub and Lo-Boy are registered trademarks of International Harvester Company, Chicago 60611. 


These are 
all the others 
tike it 


ruggedly built, you’ll probably never need 
anything else. 

Remarkably, the Cub 154 is priced 
only slightly higher than lawn and garden 
tractors with smaller, air-cooled engines. 

Climb aboard the Cub 154—and get the 
feel of a real tractor. Test- 
drive it at your Interna- & 
tional dealer. He'sin the 
Yellow Pages under “Lawn 
Mowers” or “Tractors.” 


What's 
New 
for the 


CARRYING 
COVER 


SNUFFER 
LID 


CATALYTIC 
HEAD 
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STEEL 
WOOL 


WIRE 
GRID 


COTTON 
FILLING 


FIBERGLASS 
LAYER 


Flameless camp heater designed for safety 

'T here's no flame with this new camp heat- 
er—it operates on a catalytic principle (a 
platinum catalyst causes fuel vapors to break 
down chemically, and the reaction produces 
heat). The heater uses up little oxygen and 
is said to produce safe levels of carbon mon- 
oxide. The head must be lighted to heat 
fuel, and when catalytic action begins (in 
about 20 minutes), the flame goes out. Plac- 
ing the snuffer over the head shuts off the 
unit. Cotton-filled tank prevents spills and 
holds about 12 hours of fuel. Models of 3,000, 
5,000, and 7,000 BTU are made by King- 
Seeley Thermos Co., Norwich, Conn. 


Winchester’s new air guns are designed for both beginner and expert 


This famous firearms maker now has a 
line of eight air-powered rifles and two pis- 
tols. All are single-shot models featuring a 
double-piston arrangement designed to re- 
duce recoil. Two of the rifles are .22 caliber, 
the others .177, and all but the lowest-priced 
have rifled barrels. Shown above are top- 
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line competition rifles, both .177 caliber. 
Model 450 (top) sells for $84.95; Model 333, 
for $169.95. Prices start at $15.95 for a be- 
ginner's rifle. Pistols are $29.95 and $49.95. 
The guns are made in Germany for Win- 
chester-Western, a division of Olin-Mathie- 
son Chemical Co., New Haven, Conn. 


Exclusive Flex-O-Matic.rear suspension automatically adjusts spring stiffness to loads. 


Works like a truck. Rides like a car. 


Know why more people pick Ford than any other pickup? Better 

ideas—like road-smoothing Twin-I-Beam suspension. Two forged 

steel |-beam axles give it strength, coil springs supply the easy 

going. Now add Ford's comfortable cab, roomiest of them all—the 

choice of smooth Sixes or V-8's big as 390 cu. in.—optional lor smooth riding: 
SelectAire conditioning, power front disc brakes. You have every Suspension— 
reason to ride with Ford's better ideas. It's asmooth track all the way. only Ford has it! 


Thats why Fords No.1. (by a comfortable margin) 
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Devices That Found the Scorpion 
[Continued from page 71] 


we were over, but we needed photos to 
make sure. 

When the film was developed, there it 
was—large sections of the Scorpion. We 
had successfully located the needle in the 
haystack. The Mizar had done it again. 

It was no help to the sub’s crewmen or 
their survivors, but by learning every- 
thing we could from the photos, we might 
prevent another tragedy like this. We 
were more subdued than jubilant, but ev- 
ery man on the Mizar felt a warm glow of 
pride. This feeling passed quickly be- 
cause there was so much left to be done. 
We needed more photographs, to help 
the Navy determine what had destroyed 
the Scorpion. We made photos from ev- 
ery angle and of the surrounding area. 

Trouble ahead. I was so tired from the 
all-night work that I tumbled into bed 
without breakfast. But soon I was awak- 
ened by a noise like a fire siren. Some- 
thing was wrong with our winch, I real- 
ized—and our fish was still down at the 
bottom with those photos. 

I jumped into my pants and raced for 
the main deck. Just then, there was a 
shuddering crash and the ship was sud- 
denly quiet. As I reached the main deck, 
I heard the Mizar’s engines speed up. 
The ship surged forward—much too fast, 
I could feel, for our normal operations. 

The winch was stopped. But the drum 
was running free because the main drive 
shaft had broken and disconnected the 
brake and drive, allowing the weight of 
the fish to make the drum run free. 

Ernie meanwhile diagnosed the prob- 
lem. Without waiting to explain to any- 
one, he applied the emergency air brake 
to bring the drum to a jarring halt. It 
took real guts to do this. If the cable 
had broken under such tension, it might 
have injured him seriously. Ernie imme- 
diately ordered the ship to speed up in 
order to increase the towing angle to 
keep the fish off the bottom. 

It was many hours before we could 
maneuver the fish into retrieval position. 
Then, as we watched the detecting rig 
rise out of the water, we noticed that the 
towing cable had twisted. The twisted 
cable caught in the towing sheave and, 
before we could react, snapped off. The 
fish went diving to the ocean floor. There 
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was a stunned silence. With success in 
our grasp, were we to fail, after all? 

There was one long-shot chance still to 
get the additional photos we needed. We 
carried a spare fish aboard the Mizar, but 
its equipment was in bad shape. We 
worked around the clock for two days to 
get it ready. Amazingly, we succeeded. 
In the next few days we took over 10,000 
photographs of the Scorpion’s hulk and 
the surrounding ocean floor. In all we 
had over 12,000 photos. And in the 145 
days we searched the ocean bottom from 
the Mizar we made more than 200,000 
photos over a 10,000-mile track. 

So close. Ironically, the distance be- 
tween the spot where we photographed 
the Scorpion and where we found the 
metal plate in the first 18 days of search- 
ing were only about three miles apart, 
some 400 miles southwest of the Azores. 

Our photos of the Scorpion were turned 
over to a special analysis unit of the Navy. 
In January a Navy board of inquiry an- 
nounced that an examination of the photos 
“does not lead to a determination of the 
cause for the loss of the Scorpion." 

But the board was able to rule out, 
among possible causes, some not respon- 
sible for the disaster: 

e The Scorpion did not hit a sea- 
mount—there is none in the area. 

e The nuclear reactor plant was not a 
cause of the Scorpion's destruction. 

e There was no evidence of a collision 
with any other ship or submarine. 

e There was no indication of the explo- 
sion of one of the Scorpion's torpedoes. 

While our photos have not so far been 
able to pinpoint the reason for the Scor- 
pion's loss, they have helped to clear away 
part of the mystery and point the Navy 
in other directions. Soon the Navy's deep- 
diving submersible Trieste II will go to 
the bottom where the Scorpion's debris 
rests. The bathyscaphe's two-man crew 
and observer will take a closer look, aided 
by powerful spotlights. They may even 
retrieve part of the debris. 

Out of all this may come more knowl- 
edge to help us keep our submarines up to 
the highest standards of safety, and make 
it possible for brave men to work in the 
depths of the ocean and conquer this last 
frontier on earth. 
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Chrysler Lo-Profiles are perfect 
fishing companions—and there 
are eight to choose from. OBC- 
rated at 5, 7 and 9.9 hp.—all de- 
signed to sit low on the transom for 
over-the-stern fishing. They re 
completely portable, too. Be- 

low, you can see Chrysler's 
Depth-Minder Drive in 
action—just tilt the 

prop up and run in 

as little as 6 

inches of water. 


Weedless leg design prevents snags. 
As for power, there's our 9.9 pulling 
an adult skier. And the 9.9 Auto- 
lectric, with key-switch starting, even 

has a dome light for night fishing. 
Let a Lo-Profile take you fishing. 
For the name of your nearest 
Chrysler Crew outboard dealer, call 
800-243-1890. It's free. (In Con- 

necticut, call collect: 325-4336.) 
CORPORATION 
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Better boating begins with CHR YSL E H 
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By ROY DOTY 
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New automatic transmission. 


Easy key start. _ 
Ten smooth-handling horses. 


This new Sears Craftsman’ Rider Mower 


is guaranteed to make your lot happier. 


اوہ 


Mowing's a real kick when you're on the Craftsman StrongMower Rider, It's Sears 


The new Craftsman Strong- 
Mower Rider has so many fea- 
tures your neighbors’ eyes will 
turn as green as your grass 
when they see you tooling it 
across the lawn. 

It cuts a big 36-inch swath. 
Zips through an acre of grass 
in an hour. 

And the StrongMower Rider 
has an automatic transmission. 
You go forward, backward or 
change speeds, by just moving 
a lever. Another lever lets you 
adjust cutting height from the 
comfort of the padded seat. 

[here's even headlights and 
a taillight. For mowing at dusk. 
Or throwing snow at night 
(with the optional snow thrower 
attachment). 


T f “a 


Come winter or summer, your 
StrongMower Rider will start 
quick and sure. Because its 
engine and ignition system are 
made for reliability. And Sears, 
Roebuck and Co. guarantees* 
the StrongMower from Its parts 
to its performance. 

Sears has riders with cutting 
widths from 24 to 36 inches, 
has 5,6, 7 and 10hp models.You 
can pick the one you want for 

No Money Down on Sears 
Easy Payment Plan. 
We don't say the 
Sears Craftsman 
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Model No, 9671. 


FF 
When the grass stops D x. 
growing, the snow "s 
needs throwing. | 


Riders beat never having to 
mow. But they're by far the 
next best thing. 

*Craftsman Mowers are guaranteed for 
one full year from date of sale. If repairs 
or repair parts are required for proper per- 
formance, they will be furnished at no 
cost. Normal maintenance tuneups, blade 
sharpening, cleaning, and failures which 
are a result of abuse are not included in 
this coverage. 

For riding mowers with battery—if bat- 
tery proves defective and will not hold a 
charge, in exchange for the battery, Sears 
will: During first 90 days, replace battery 
at no charge. After 90 days, replace bat- 
tery, charging 1/12 of price of new battery 
for each full month from date of sale. 


EX à 


New Ideas 
from the 
Inventors 


DRAWINGS BY WILLIAM CASTIMORE 


Car lock cuts fuel line. Key- 
less thieves couldn't get far 
with cars protected by this 
recently patented system. Be- 
sides a regular ignition lock, 
it would use a normally 
closed AC-energized solenoid 
valve to block fuel flow to 
the carburetor. Opening the 
valve would require a special 
electronic key that would 
close the circuit to a convert- 
er that changes the car's nor- 
mal DC to AC. So shorting 
the lock would only provide 
DC-not the AC needed to 
open the valve. 


Kite helps cast line. Dry-land fishermen 
might cast bait a lot farther with a double- 
reeled rod like this. One reel would pay out 
the line of a glider-type kite, the other a 
regular fishing line. The kite would carry 
the pulleyed fishline to a selected distance. 
The fisherman could then manipulate the 
reel to drop the line into the water and 
play it for fish in the usual way. 
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Paint tray hangs upright. An enclosed 
trough at one end of this tray would hold 
a generous supply of paint and let you ap- 
ply it from an upright as well as a flat 
position. With the tray hung from a ladder 
or hook (or even from a shoulder harness), 
paint would drain to the base. You’d dip 
the roller and work it over a dimpled drain- 
board to control the amount you picked up. 


Continued 


Lawn and garden tractors 
from Allis-Chalmers... 
7, 10 and 12-hp models 
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year round yard power! 


smooth, take-charge power .. . plus all the comfort and 
convenience you'd expect from "the tractor people." 
In summer, mount up the big 42-inch rotary mower and 
leave three evenly cut acres of lawn behind you every 60 
minutes. Winter-time? Hook up a 42-inch thrower and 
send a ton of snow a minute flying in any desired direc- 
tion. Quick-change implements put just about every job 
within easy reach of an Allis-Chalmers tractor. Try one 
soon at your Allis-Chalmers Outdoor Products dealer... 
the man to see for lawn and garden tractors, riding and | 20-69 
walk-behind power mowers, tillers and snow throwers. Box 128, Lexington, South Carolina 29072 


More New Ideas from the Inventors 


Sidewalk button lights house sign. Visitors 
could find your house more easily (and 
you'd be troubled by fewer of your neigh- 
kors’ callers) if you mounted a switch like 
this on a sidewalk or fence post. Pressing a 
button would light up a number or name- 
plate to tell a searcher whether he’d found 
the right—or the wrong—place. 
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Stirrup tanks float scooter. Flotation tanks 
on the sides of this motor bike would be 
hinged. When the vehicle was driven over 
water, they'd spread outward to buoy it up. 


` Wheeled rake cleans itself. You could rake 


leaves without scoring your grass, or turn 
turf to a fixed and uniform depth, by alter- 
ing the angle of the tines of this rake to its 
wheels. To use it in the usual way, you’d 
pull it toward you. Pushing it away would 
pivot the tooth bar upward, causing it to 
clear itself of collected leaves or stones. 


ir de 


On land, the tanks would settle flat, like 
stirrups, against the sides, where they’d 
enclose the rider’s legs and protect them 
from scratches in off-road driving. 


The following patents have been issued on these inven- 
tions: Fuel lock—No. 3,358,481 to G. J. Roszkowski, Oak 
Park, Ill.; Fishline kite—No. 3,358,399 to F. A. Wald- 
mann, Chesterfield, Mo.; Vertical paint tray—No. 3,351,- 
970 to H. A. Engh, Franklin Park, Ill.; Sidewalk switch— 
No. 3,360,791 to N. Lazar, Norfolk, Va.; Self-cleaning 
rake—No. 3,374,614 to L. F. Dacheux Jr., York, Pa.; 


188 | POPULAR SCIENCE 


Floating scooter—No. 3,359,937 to R. A. D'Arena, Wood- 
acre, Calif. 

Copies of patents may be ordered, by number, from 
the Commissioner of Patents, Washington, D. C. 20231, 
at 50 cents each. To write to an inventor, if the address 
above is insufficient, address him (by name and patent 
number) in care of the Commissioner of Patents. 


213 World's Largest 
s Electronic Kit Catalog 


e Deluxe Color TV... the sets 
you've read about that give bet- 
ter performance yet cost no 
more; three models: 295, 227 & 
180 sq. in. rectangular ; exclusive 
built-in self-servicing aids. Cus- 


tom, wall, or cabinet installation. New -— Over 300 Kits 


New optional wireless remote 


trols, and Heathkit an- 
semaines o Hetan — For Every Interest... 
e Transistor Organs . . . deluxe 
19-voice and low cost 10-voice Save Up To 50% 


Thomas models in kit form — save 
up to $500. Also VOX “Jaguar” 
combo organ at $200 savings. 

e Electric Guitar Amplifiers and 
accessories...amps, 'fuzz'' boost- 
"D ana سس‎ P , 
e Portable and Table Radios an Ei ! mm 
Phonographs ... AM, FM, short- HEATHKIT 1969 
wave radios... mono or stereo | xa ser aru 9ءء‎ 
phonographs. Over: 200 electronic ‘its j 
e Stereo/Hi-Fi Components... ENT TT 
stereo receivers (including the 
famous Heathkit AR-15), am- 
plifiers, tuners, speakers, turn- 
tables. 

e Amateur Radio Gear... world's 
most popular line... SSB trans- 
ceivers, transmitters, receivers, 
accessories. 

e Citizen's Band Radio... fixed 
and mobile transceivers, walkie- 
talkies. 

e Test and Lab Instruments...a 
complete line for home & hobby, 
shop, educational and industrial 
use. Newly designed and styled. 
e Scientific and Educational... 
Berkeley Physics Lab, Malm- 
stadt-Enke instrumentation in- 
cluding Analog /Digital equip- 
ment, kits for home & classroom 


study. 
e Marine Electronics . . . radio- | | 
phones, RDF, depth sounder, fuel Catalog 810.69 


vapor detector. 

e Photographic Aids . . . Heath / 
Mitchell Fotoval® and Colorval® 
darkroom computers for perfect 
B&W and color printing; elec- 
tronic photo timer. 


MAIL COUPON NOW! 


HEATH COMPANY, Dent: 16-4 
Benton Harbor, Michigan 49022 EEE 
Please send FREE Heathkit Catalog 


Biggest Selection ... Over 300 Kits 
Up to 50% Savings 

Easiest To Build 

World Famous Easy-To-Understand 
Construction Manuals 

Highest Quality Components 

Best Performance 

Unique Creative Satisfaction 

Pride Of Achievement 

Free Technical Consultation 

Easy Credit Terms 


Name 
(please print) 


Address 
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Can We Stop Earthquakes trom „nappaning? 
[Continued from page 82] 


Still, accurate prediction of earthquakes 
is in the future. The problem is too few 
observations. One sign may appear be- 
fore some earthquakes, but not others. 
Some show up years before an event, 
others months or hours. Until hundreds 
of such possible predictors have been ob- 
served and measured, and the overall pat- 
tern spelled out, no one can know how to 
interpret the signs. 

Earthquake control? A truly fantastic 
project is now taking shape. It began in 
Denver in 1962. Although that part of 
the country had been free from quakes 
since 1882, tremors suddenly began shak- 
ing the area. In 1965, David Evans, a 
geologist, made a startling accusation. 

Evans had plotted the location of the 
earthquakes and found they lay in a line 
under the Army’s Rocky Mountain Ar- 
senal, a poison-gas factory. In 1962, the 
Army had drilled a deep well and began 
pumping contaminated waste water into 
the earth. Evans charged that the pump- 
ing was causing the quakes. 

The Army denied it. But Dr. John 
Healy, then chief of the Geological Sur- 
vey’s crustal-studies program, headed a 
study to see what was happening. His 
conclusion: There was a deep fault beneath 
the surface where the Army had drilled. 
The water—some 163 million gallons of it 
had been pumped down the well—had in- 
creased the pressure in the fault and 
forced its walls slightly apart. Then the 
formerly locked fault began to slip in a 
series of shuddering motions, triggering 
the earthquakes. 

The Army stopped pumping water into 
the well. Healy and others wanted to try 
to pump it out again to see if the quakes 
would stop. Some authorities and politi- 
cians were opposed. The water is still 
there, and Denver still quivers. 

But the seed of an idea had been plant- 
ed. Perhaps man could control seismic 
events deep in the earth by regulating the 
fluid pressure in subterranean faults. 

The idea makes sense. It is well known 
that reservoirs that formed behind new 
dams have triggered earthquakes. It hap- 
pened at Boulder Dam on the Colorado 
River, at the Koyna Dam near Bombay, 
at the Zambesi River Dam between Zam- 
bia and Rhodesia, and elsewhere. The 
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tremendous weight of the water trapped 
behind the dam, plus the fluid that seeped 
down into underground faults, set off 
tremors. 

So investigators think they might be 
able to control earthquakes by artificially 
regulating fluid pressure in faults where 
quakes are being generated. Control might 
take one or two forms. 

“We might inject fluid into certain 
fault zones to cause relatively harmless 
fault creep, as a means of releasing stored 
energy that otherwise might be released 
in the form of a damaging earthquake,” 
says Dr. Pakiser. “Or we might strength- 
en an active fault zone, as at Denver, by 
withdrawing fluid.” Then, hopefully, the 
fault would come together more tightly 
and lock into place. 

All of this was straight theory until 
recently. Then a series of earthquakes 
broke out beneath an oil field near the 
small town of Rangely, Colo. The forma- 
tion in which the quakes were located 
was one into which an oil company was 
pumping liquid under high pressure. 

Today, a group of scientists in cooper- 

ation with the oil company is preparing to 
begin pumping the water out until the 
pressure is back to normal. If the theory 
is right, the quakes should stop. 

“It’s a sort of first step in a long-range 
plan to try to modify earthquake-produc- 
ing faults so that you can get them to 
creep instead of going bang,” says Dr. 
Raleigh of NCER. “And that’s a tre- 
mendously exciting prospect.” 

The big question. What furnishes the 
basic driving power for all the creeping 
and groaning and lurching that goes on 
within the earth—the movement that even- 
tually adds up to an earthquake? There 
are theories, but nobody knows for sure. 

The U.S. Coast and Geodetic Survey 
operates a net of 125 seismographs around 
the world. The data on the trembling 
earth flows back to Washington, is ana- 
lyzed by computers, and made available 
worldwide to scientists trying to fit pieces 
of the big puzzle together. 

Such projects are slowly giving us an 
understanding of the earth's interior. And 
every tremor moves us closer to the day 
when men will predict quakes and per- 
haps control the shuddering earth. 
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For details, write Kaiser Jeep Corporation, Dept. C, Toledo, Ohio 43601 and Starcraft Company, Dept. 9PS-4, Goshen, Indiana 46526. 


Rocks in My Head 
[Continued from page 97] 


That was my first climb. We went out 
on two more Shawangunk climbs, then 
on to Maine for what proved to be the 
most exhausting day of my life. 

The “best rock-climbing mountain.” 
Mount Katahdin, 80 miles north of Ban- 
gor, is the terminus of the 2,000-mile Ap- 
palachian Trail. Its peak is the first place 
in the country to be touched with the 
dawn. And it’s supposed to be the best 
rock-climbing mountain anywhere this 
side of Wyoming. 

A fourth member joined our expedi- 
tion: Ralph Calcavecchio, an IBM engi- 
neer who climbs or flies on weekends. 
He piloted us up. 

We hiked 314 miles through the forest 
to the mountain base, with Raivo, legs 
pumping like a mad machine, leading. 
Now, still sucking for breath, I stood 
looking with disbelief at our climb route: 
4,842 feet from base to top. First, up 
1,000 feet of avalanche debris; then up an 
insane, seemingly glass-smooth vertical 
wall. We were to climb up here, the 
North Face of Baxter Peak, then come 
down the easy ridge route. Me? Go up 
there? Absurd. 

We started up. 

Route-finding is a study in itself, and 
Raivo was designated leader. While the 
three of us clambered up the loose rock 
bottom, Raivo went on far ahead—the 
climb addict getting his fix. 

Going up. Soon I began to pant, to 
sweat, to take more care as the valley 
slowly dropped away. I discovered an- 
other reason for climbing: You think 
about nothing else but the rock in front of 
you and the next handhold. Every out- 
side worry is irrelevant. 

At one time I put my toe on a tiny 
ledge, my hand on a projection, and 
pushed myself upwards, just able to reach 
a rock. I pulled, and it slid out, thick as 
a bread loaf and round as a pizza. I 
leaned tight against the wall and the rock 
bounced downward, gathering other rocks 
in a minor landslide. 

A little later, Raivo, somewhere high 
above, yelled “Rock!” and I looked up 
to see what was coming. John, mean- 
while, jumped underneath a ledge while 
Ralph flipped flat against the cliff. A 
fist-size rock bounced a yard from my 
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head. “Never look up,” said John harsh- 
ly. “Flatten yourself, or hide, or get 
small.” A big rock may take a climber 
with it. 

Twice I froze. The first time was when 
my foot slipped and knocked a rock 
loose. It fell about 1,000 feet before it 
struck something and went spinning out, 
far below. I suddenly realized what I 
was doing. Odd, but you’re so utterly 
absorbed in climbing, in tiny localized 
details of holds, you hardly ever look at 
the view. When you do, your breath dis- 
appears in a grunt, and you can’t move. 

Alone in the fog. The second time, I 
was enveloped in fog. I was alone, iso- 
lated from the others, my only contact 
the rope. I moved mechanically, dream- 
ily in the weirdness. 

So I leaned against the cliff with my 
feet braced on an orange-crate-size pro- 
jection, a rope looped around my waist. 
One end was tied to a rock, the other to 
Ralph, climbing 50 feet below. I was be- 
laying him like a fish on a line by taking 
up the slack. Every so often I heard the 
cry—drawn out and distant—“Rope!”’ 
which meant Ralph was about to take a 
step he was not sure he could make, and 
if he couldn't, Td damn well better be 
ready to hold him. 

Suddenly the wind whipped the clouds 
away, and I was looking straight down 
between my feet 4,400 feet to a tiny pud- 
dle I remember as being a lake. I heard 
a peculiar noise. It was me going 
*Whooee," and it dissolved into kind of 
a whimper. Then I heard, echoing off the 
walls, *Rope!"—but I was paralyzed. 

'Then the clouds enclosed us again and 
it started to rain. I snapped out of the 
stupor. The rain was coming up, blown 
from the cloud, and I knew we must hurry 
before the rock got wet. Ralph's head ap- 
peared. “‘Where’s that rope tension?" he 
asked. Then my turn came to go on up. 

At the top, now, it doesn't matter that 
the view is magnificent, that the sun has 
come out, that I’m on the spot where 
the U.S. receives the first ray of dawn. 
The only things that matter are that I 
don't have to climb any more, and that I 
have really done it, really climbed the 
North Face of Katahdin. The gratifica- 
tion is enormous. 
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The choice of front or The traditional ruggedness of Gravely all-gear transmission . . . with a choice of 
center-mounted mowers 


The variety of quick-change 
10, 12 or 14 horsepower engines—instant forward and reverse 


attachments 


PERFORMANCE 
IS WHAT YOU BUY! 


... and features like these enable Gravely to outperform any other compact tractor 
on the market. At Gravely, mechanical excellence is a tradition and leadership a 
serious responsibility. Ask any owner why he bought Gravely—we'll stake our 
reputation on his answer. ga Then see your Gravely dealer. For free, full color catalog, 
write Gravely, f 4 5804 Gravely Lane, Clemmons, North Carolina 27012. 
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blueprint. You'll need a 1’-by-2’ piece 
of the untextured black, plus a pint of 
cement. Because the sections are cement- 
ed to the white under-square, Flair color- 
less is used for Mondrian's white areas in 

Continued 


Muntins are grooved in 14”-by-144” pairs, using 
double blade spaced with masking tape to make %2" 
kerf. For safety, use hold-down jig, pusher stick. 


acum 


Gang the grooved strips for sanding, then slice down 
center with miter blade to form muntins. Frame 
members in background at left have identical groove 
down centers. To assemble, wedge Flair scrap in 


es 


ra 


each corner to align grooves while drilling for 115" 
No. 8 flathead screws (center). Top and bottom of 
divider frame have female section of nylon fastener 
driven into 15"-deep hole before assembly (right). 


Paint all grooved edges and assemble muntins with- 
in frame to test fit. Tack brads into sheet of wall- 
board to hold muntins in place (left). Lay all precut 
pieces of plastic in place to check size. Assemble 


door insert, use continuous beads. To mount in- 
sert, remove existing door and cut opening, using 
clamped board as guide for the portable saw (right). 


How to Order the Materials 


If Flair is not yet available in your community, write 
Rohm and Haas Co., Plastics Dept., Independence 
Mall West, Philadelphia 19105, for location of your 
nearest dealer. 

Flair comes in 4'-by-6' and 4'-by-8' panels, in Ys", 
J4", and 14" thicknesses (we used only the 144"). If 
your dealer will sell you smaller pieces, here's what 
you'd need for the four PS projects: 

Horizon blue (2069) —4' by 4' Gray (2064)—3’ by 6' 
Fern green (2471)—2' by 6' Beige (2381)—2' by 4’ 


Ruby (2423) —2' by 40" 
Topaz (2208)—1'by 2’ Sapphire blue (2424)—1' by 2“ 
Copper (2473)—1'by2' Crystal blue (2474)—1' by 2’ 

Aside from the non-Flair Plexiglas and cement for 
the table (specified elsewhere) you'll also need 3 
pieces of 34"-.by-8".by-10' close-grained hardwood 
such as birch, an 8' length of 144"-dia. clothes pole, 
and a tube or two of GE silicone seal. For the pivot- 
ing divider: 10 sets of KD nylon fasteners and 10 11^" 
adjustable furniture glides, with T nuts to fit; these 
sets are available as a kit for $8.10 from Albert 
Constantine, 2050 Eastchester Rd., Bronx, N.Y. 10461. 


Colorless—1' by 18" 
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Skoal’ Tobacco isn't for smoking. 
It isn't lit, puffed or inhaled. It sure beats smoking. 


Skoal is good, honest 
tobacco. With a cooling 
touch of wintergreen. 
Just a pinch between 
gum and cheek gives 
you everything you 
want from tobacco— 
without chewing. 

It sure beats smoking! 


For information on how to use Skoal, please write: سے‎ -— Te 
United States Tobacco Company, 630 Fifth Ave., New York, N.Y. 10020- “straight” Raspberry Tobacco 
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NEW! 3-Tier Fountain 


FOR GRACE AND CHARM 
Add the lovely grace and exotic charm of this 
new 3-tier fountain to your yard or garden. It AA ms 
adds elegance to any gathering or yard party | ur Pare 
and easy swivel jet adjustments form many pres | "E 
different beautiful water patterns and excitin مہ6‎ 1» NM. mà 0 
designs. Kit comes complete with easy to fol- | c] 
low instructions and all necessary parts. Oper- 
ating cost is about the same as for a 60-watt 
bulb! No plumbing required . . . recirculates aig | under layers of old finishes. 
same water. Now is the perfect time to add FASTER? ہس‎ Savogran’s STRYPEEZE Semi. 
سے‎ ^ jet allows. this touch of beauty to SN PASTE dE: Paste, the original orange non- 
acce your yard or garden. æ P benzol paint remover solves the 
Write today for FREE mystery with faster cutting 
Brochure. action. Clings to rounded as well 
as vertical surfaces. 


"AVAILABLE WHERE PAINT IS SOLD" 
NORWOOD, MASSACHUSETTS 02062 
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It's a crime to let natural beauty 
of aged wood go undetected 
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PUMP COMPANY 


m Dept. PS + 3810 N. TULSA 
OKLAHOMA CITY, OKLA. 73112 
World's و‎ Manufacturer of Underwater Pumps 


Art Panels with New Flair 
this project, rather than gray or beige. 
The framing. Construction is simple 
with power tools. The three projects that 
involve vertical panels must, of course, 
be framed with grooved wood strips. 


Muntins, painted black, simulate Mon- | 


drian’s grid lines and provide the means 
for holding the pieces of Flair. 

Birch lumber, 34” thick, is the best 
choice. Grooving is all to a width of 952" 
because, although Flair is nominally Vs" 
thick, its textured surface makes for a 
varied cross-section. The 52” depth of 
the grooves gives a Js” margin in each 
direction. 

When painting the grooved edges be- 


fore assembly (it would be a tedious job | 


afterward), take care not to drip paint 


in the groove. Use one of the new bristle- | 
less plastic-foam brushes. When you | 


complete your trial assembly, number all 
pieces so they can be quickly reassem- 
bled. Join the two ends to one side of 
each frame, stand the frame on its side, 
and position Flair pieces and muntins in 
logical sequence. Don't worry about the 
pieces that fit loosely; a few drops of sili- 
cone seal in each groove (or the weather- 
tight bead—in the door insert) will se- 
cure them. 


When assembly is complete, glue and | 


screw the remaining side in place to com- 
plete the frame, and do your final finish- 
ing. With the door insert, it is best to cut 


the opening in your door first and con- | 


struct the frame for a snug fit. Mount the 


panel in the opening with glue and 


screws through the frame. 
The dimensions given for the pivot 


poles assume an 8’ ceiling and should be | 


altered as required. The pole ends are 


drilled for the nylon fastener and adjust- | 
able glide with T nuts. The latter may | 


cause the end grain to split, so clip off the 
pointed prongs and secure the T nuts 
with household cement. 

Bending the clear Plexiglas to form 
the table legs requires only a 250-watt 
infrared lamp. The plastic must reach a 
temperature of about 280 degrees to bend 
without snapping, so be patient. Slowly 
move the lamp across the bend area to 
distribute the heat. Remove the heat 
when you’ve achieved a right-angle bend, 
and hold the leg in position while it cools. 
If you miss, reheat and try again. 
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... the most important 
development since fibreglass 
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A. Foam is high in sides, under gunwale and 
deck, so buoyancy is high in hull. 


B. Bilge tunnel fills with water if boat fills. 


of bottom so boat floats 
with water. 


Counteracts buoyanc 
upright, even if fille« 


C. Life/Guard construction makes flotation 
foam an integral part of hull: fibreglass — foam 
—fibreglass. Safer, stronger, quieter than con- 
ventional! hulls. 


; "€ In most hulls, flotation is provided 
j T by blocks of plastic foam and by 
5 an air chamber in the bottom. Some 
: E i, types of foam can become water- 
ما‎ cab voe logged and ineffective. And because 
n" most buoyancy is in the bottom, a 
boat filled with water tends to capsize. 
Here's how Life/Guard Construction is 
different: a new kind of foaming plastic be- 
comes an integral part of the boat. It soaks up 
sound and vibration but can't soak up water. 


It’s safer because the foaming plastic can't 
become waterlogged and because flotation is 
high in the hull. This fact, combined with the 
"bilge tunnel" makes it virtually impossible for 
a boat filled with water to ‘‘belly up''—it remains 
right side up. 

It's stronger because the Life/Guard hull is an 
integrated unit of fibreglass, foam which adds 
structural strength, and additional layers of 
fibreglass. 


It's quieter because the foam deadens water 
and engine noise instead of amplifying it. 


LARSON INDUSTHIES, INC. 
2325 Endicott Street, St. Paul Minnesota 55114 
*Patent Applied for 


The '69 Larson is no fragile 

beauty. Because inside, she’s 

a completely new kind of 

boat—stronger, safer, quieter. 
Life/Guard Construction* is the reason. 
Life/Guard makes flotation foam provide 
more safety—and more than just safety. 
The buoyancy is concentrated high in 


the hull, so even if you fill a Larson 
with water, it floats right-side-up. Most 


Skin deep 


(under the beautiful skin is strong, silent Life/ Guard) 


boats don't. Providing the buoyancy 
is a new kind of foam that 


can't absorb water. Permanent safety. 


The foam is applied in a new way, 
too. It's formed in-place between the 
inside and outside layers of 
fibreglass. It makes the hull stronger. 
And it absorbs engine and wave 
noise most hulls transmit. 


If Larson's pretty skin isn't enough to 


convince you, look deep. Look at the 
handsome interior, with vinyl reclining 
sunbather seats; the four exciting 
color schemes to choose from. 
Consider all the unextras (extra-cost 
accessories in other boats) and the 
lapline hull's soft million-bubble ride. 
And think about Life/Guard peace of mind. 
No wonder more people buy Larsons 


than any other fibreglass runabouts. 
"Patent Applied for. 


LARSON BOATS, LITTLE FALLS, MINNESOTA » NASHVILLE, TENNESSEE » A DIVISION OF LARSON INDUSTRIES, INC., 2325 ENDICOTT STREET, ST. PAUL, MINNESOTA 55114 


Movable Peninsula 
[Continued from page 145] | 

To complement the floor covering, the 
drawer fronts are painted a soft blue. 

The legs and rails are of two-by-two 
stock ripped to 114” square. Since they 
will be painted, fir can be used but the 
wood first requires thorough sanding and 
sealing. Use glue for all assembly, to- 
gether with dowels, screws, or brads as 
indicated on the drawing. 

Construction hints. If the plywood pan- 
els are cut accurately, you can eliminate 
the 14" quarter-round. And to keep the 
frame square during the steps that follow, 
brace it with several diagonals after it 
has been assembled. Also, if you paint 
the frame before the paneling goes on, 
you'll save time and avoid the risk of 
spattering. Tip: Since you need only a 
small amount of the black-plastic laminate 
for the self-edge, try to buy the strips from 
a local cabinet shop. 

The drawer pulls on the unit shown 
are custom-made and unavailable. Any- 
way, hardware should be chosen to tie in 
with existing pulls in your kitchen. If you 
can't get the casters locally, order them 
from H. E. Fortna & Bro., 313 N. 3 St., 
Reading, Pa. 19603 (model 11-3052-52; 
about $2 each). Un 


LIST OF MATERIALS 
White plastic laminate 
1 pc. 12" x 72" (hinged top) 
1 pc. 18" x 72" (fixed top) 
Black plastic laminate (all 144” wide) 
2 pcs. 18", 1 pc. 72" (fixed top) 
2 pcs. 12", 1 pc. 72" (hinged top) 
Particleboard 
2 pcs. 18" x 72", (top) 
2 pcs. 12" x 72", (top) 
Lumber 
2" x 2" —4 pcs. 25", 2 pcs. 18" (frame) 
15" x 3"—] pc. 3' (dowel supports) 
15" x 2" —30' (fillers) 
1" x 5"—6*' (back of drawer cabinet) 
1" x 4"—6' (bottom rail, back) 
15" x 3" —e' (compartment-base filler) 
34" x 34" —2 pcs. 6' (compartment rails) 
154” dowel—6’ 
4" quarter-round molding—42" 


34" —1434" x 69" (shelf) 
14" prefinished paneling—1 pc. 4' x 8' and 
1 pc. 4’ x 4’ (facing) 

Miscellaneous 
6' pc. 3" continuous hinge, 2 locking shelf 
supports, 4 lock-type casters, screws, brads, 
34," wood dowels, white glue, and contact 
cement. 
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Two Built-Ins for the Bath 
[Continued from e 148 
units come plainly marked with remov- 
able labels to assure proper assembly. 

The solution to the under-counter prob- 
lems was a removable, hinged double cabi- 
net constructed to fold around the support 
leg. If carefully sawn, the cutout panels 
can be hinged back in place as doors. This 
can be done by lowering the panel onto the 
blade of a table saw, or by plunge cuts with 
a portable circular saw. The corners will, 
of course, have to be completed with a 
straight blade. Whatever your method, 
the kerfs will provide about the proper 
clearance for wrapping the vinyl wall cov- 
ering around the edges of the opening and 
the door panel. 

Faces and doors are covered separately, 
before the doors are installed. Apply a 
sealer coat of shellac, then two coats of a 
good enamel. When set, roughen this 
finish slightly with coarse sandpaper and 
apply the wall covering with the same 
paste recommended for walls. 

The larger door is equipped with a touch 
latch to avoid the need for a pull: the 
smaller one has a magnetic catch, and the 
magazine pouch serves as a handle. In 
each case, both leaves of the butt hinge are 
set into the edge of the door. 

Tailoring compartments. The shallower 
shelf bay is specifically dimensioned for 
shoe-polishing supplies, a toilet brush, and 
cleanser. The perforated-hardboard backs 
provide ample ventilation. To tailor the 
compartments to your own needs, it’s best 
to build them to the full under-counter 
height, then trim them to fit around the 
basin after a trial assembly. The cabinet 
must be removable to permit plumbing 
maintenance. The piano-hinge joint is 
necessary only if you want a storage bay 
behind each face. Since the hinge will 
come into play only in emergencies, you 
can attach it with screws into the end 
grain of the plywood face—not usually a 
recommended procedure. 

The in-the-wall accessories in this bath 
were obtained from the Hall-Mack Co., 
1380 W. Washington Blvd., Los Angeles 
90007 (retractable scale and clothes line) 
and A. Marchand, Inc., 101 Park Ave., 
NYC 10017 (soap and toothbrush caddy) : 
Showerfold kits are also available in cen- 
ter-opening double-door tub enclosures 
and corner shower units. 8 


Sliding shelves make for easy selection of 
sandpaper from this storage chest. Make the 
case from 14” pine, if available, or 4" ply- 
wood. Use 14%” hardboard for the shelves. 
Make sure that you cut the grooves wide 
enough so that the hardboard shelves slide 
smoothly. The compartment at the upper 
right is designed for a sanding block. This 


Easy-to-make chest stores and cuts your supply of sandpaper 


shelf is fixed. The cutter lets you make half 
and quarter sheets for use in sanding blocks 
or power sanders. It is a hacksaw blade 
screwed to the bottom of the case at the front 
edge, raised slightly with washers so that you 
can slide sandpaper under it. The blade is 


then pressed down, the paper torn upwards. 
C. WAYNE CLOSE, Grants Pass, Ore. 


Handy way to mail tape 


If you like to communicate 
by recording tape, you can 
save postage with this trick: 
Mail the tape in a regular 
large-size envelope by reeling 
it around a piece of cardboard, 
cut to the size and shape 
shown at far left in the photo. 

Use a polyester tape; it will 
stand up to rough treatment 
in transit. It’s wise, too, to 
label the envelope “magnetic 
tape” to prevent danger of 
erasure. 

HAROLD KING, 
N. Hollywood, Calif. 


Big Garden Tractors Are the Big News 
[Continued from page 167] 


like the automatic limited-slip differen- 
tial. Nothing is so helpless as a gar- 
den tractor with one wheel spinning. Like 
most of the big ones, the GT-14 is a do- 
anything machine with three-point rear 
suspension. It also boasts a cast-iron 
grille and instrument panel to take hard 
knocks, and a low center of gravity that 
keeps the machine stable. 

Bright colors, too. No one who has 
known grasshopper green and bumble-bee 
yellow for these many years as the racing 
silks of John Deere can help but be shak- 
en by such offerings as sunset orange, 
spruce blue, April yellow, and patio red. 
But custom colors are “in” at Deere and 
the target is the suburban wife and prob- 
ably the husbands who want to orbit a 
bit at the yard chores. 

Deere has some other dandy items list- 
ed, including sun top and frame, surrey 
shade, a suburbia umbrella, and embossed 
wheel covers. 

None of these offerings—available, as a 
matter of fact, on nearly every other trac- 
tor as well—detracts one whit from the 
sturdy farm upbringing of the Deere line. 
The 14-hp. 140 has some excellent fea- 
tures such as hydraulic angling for front- 
mounted accessories, adjustable rear tread 
width from 29 to 35 inches for stability, 
independent rear-wheel caliper disk 
brakes, automatic limited-slip differential, 
and triple-safe starting. 'The latter means 
that you must have the key, and that 
drives to both wheels and implements 
must be disengaged to crank the engine. 

Gravely's new 14-hp. Model 432 is 
coming from the company's new plant in 
Clemmons, N.C. It's an upped version of 
the 424. Powered by breakerless ignition, 
counterbalanced engine, this is a gear- 
drive, universal-and-shaft tractor made 
for work. Look at the 432 with a front- 
mounted mower. It's a benign brute. 

The accessories. The equipment that 
can be driven by these '69 tractors is al- 
most overwhelming. Statistics seem to 
prove that most tractors are used pri- 
marily for grass cutting. Perhaps the 
higher powers now available will change 
this pattern. One can readily visualize a 
family building a new home and electing 
to spend part of the cost of landscaping 
on a tractor and accessories. Nearly any 
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of the big ones will handle scrapers, doz- 
ers, tillers, yard wagons, power rakes, 
seeders, foggers, plows, and 110/220 gen- 
erators to drive power tools. Deere even 
has a hydraulically actuated Mini-Scrap- 
er that will scoop up, transport, and 
dump 800 pounds of soil much like the 
big highway machines. 

The smaller tractors. You'll also find 
a highly competitive group of tractors 
just below the top power and size brack- 
ets. All builders making the high-pow- 
ered machines are also making 10- and 
12-hp. tractors, and with most of the fea- 
tures and gingerbread as well. Obviously, 
for many persons the slightly smaller, 
tighter-working tractor is the best choice. 

The big mail-order houses know their 
markets well, and both Sears and Ward 
are backing 12-hp. tops in their lines for 
'69. Other famous names content, for 
the time, with 12 hp. are Simplicity, Ja- 
cobsen, Gilson, Toro, Allis-Chalmers, and 
Massey-Ferguson. 

Sears Hydro-Trac 12 and Super 12 of- 
fer you the choice of a hydrostatic trans- 
mission or a six-speed-forward, two-re- 
verse, gear drive. Both have wonder- 
fully fat 9.50-by-12 rear tires, solid-state 
ignition, and an ammeter. Each will pow- 
er a wide range of implements from com- 
post mills to garden planters from a three- 
point rear hitch. A good feature is a 
clutch that drops out the hydro drive for 
easier cold-weather starting. 

Ward offers even more options with 
three 12-hp. Garden Mark Squires. All 
have four-speed transaxles, which Ward 
prefers to hydraulic drives. The Squire 
Deluxe has a synchro-balanced engine, a 
clutch, ammeter, and a power-takeoff safe- 
ty light. The top-dog Squire Supreme 
has all of these, plus a variable-speed con- 
trol, a built-in hydraulic lift, chrome hub- 
caps, and 8.50-by-12 rear tires. 

Prices range from about $979 for the 
Supreme, through $830 for the Deluxe, 
down to $740 for the Standard—all with- 
out cutter decks or other equipment. A 
48-inch cutter costs about $175. 

Practical features. Less well known than 
some brands, Gilson produces sturdy, 
well-finished machines that shout quality. 
Their S-12 drives through a four-speed 
transaxle via a spring-loaded shock-ab- 

Continued 


Precisely tapered 


claws make 
it easy to ۱ & 
ae The hammer with the handle 


nails. 


f ۱ that packs its own punch 
7 7 „thanks to LD TRUE TEMPER. engineering. 


Fiberglass handle adds flex action to your swing, more drive 
| NASN to each stroke. 

; x vay کت‎ oS SN Epoxy-bonded filaments of unidirectional glass 
steel head guarantees Sg » fibers deliver punch all their own. Head is 


"strength in the striking face, “Qs a = | |‏ ین“ 
claws and eye (or middle section). fis | permanently bonded to handle.‏ 


Grip is cushioned for comfort, 
won't slip wet or dry — even 
in a gloved hand! 


L7 Fiberglass-Handled 
5 Hammer — 16 ounce. 
(#FG16) 


True Temper manufactures a great 

variety of weights, shapes and claw 
designs so you can team the right hammer 
with the right job. 


L7 Steel-Handled Rocket? Hammer. 
With all the quality features! . 

Strong tubular steel handle. *£& 
16 ounces. (HAI6R) 


auus Sledge. Perfect for all-purpose use, 
; lightweight. Ideal for use anywhere 
nail-pulling claws are not needed. 
Nonslip grip. 3 pound. (#403H) 


£7 o, products for action people. Home, garden and lawn tools, 


golf shafts, fishing equipment. skis and poles. TRU E JEM MPER. 


STEREO A MAKE 


DYNA and ACOUSTECH 
$20 to $30 ` 


Kits & Custom Wired Components 


e Custom Wiring done by NASA 
trained wiring experts 
e 18 Month Parts & Labor Warranty 


SAVE through FREE SHIPPING 


(to anywhere in continental U.S.) 
and SPECIAL DISCOUNTS 


AR—Dual——Garrard——Revox—Sony 
Rectilinear—& Many Others! 


Complete line of accessories, parts & recording tape 
Send 10¢ (refundable) for your copy of catalog 


TO: AUDIOKIT, Main St., Setauket, N. Y. 11733 | ٦٠ 


WHATS HE DOING! 


Making a Concrete 
Flower Pot! ... and 
SO CAN YOU! 


Make and sell your own 4 
Ornamental Concrete items. - 
Rush $2.00 for book 
about Aluminum Molds 


| Here's a practical way to increase 
your income and build security for 
your family. Earn extra money every 
week sharpening saws with a Foley 
Automatic Saw Filer. You can ac- 
tually build your own business with 
E it—without special training or pre- 
vious experience. 


TURN YOUR SPARE TIME INTO CASH. Make from S3 to 6 
an hour evenings, week-ends. Start in your basement or garage. No 
canvassing. ‘J advertised in our local paper and got tn 83 saws'’—- 
says M. L. Thompson. Every saw you sharpen with the Foley Filer 
brings you more customers. Hundreds are making extra money 

this sure, fast, easy way. You can 0۰ 
"Money Making Facts'' explains how 
you can get business from home 
owners, farmers, carpenters, schools, 
factories, etc., how to build your 
business and expand—every step of 
the easy way. Don't wait. Mail cou- 
pon now for this exciting book and 
easy pay plan. No salesman will call. 


I^ 
اڪ‎ 


مہا 


with prices and production trade secrets [ FOLEY MANUFACTURING CO. | | 
2 ۱ "M T 
Over 350 designs to select from. | and free book, "i ONEY MAKING FACTS", i 
Send $2.00 CONCRETE MACHINERY COMPANY | "ame | 
¥ Addfrê5%___ Û j 
Today To > P, 0. BOX 39 - HICKORY 7, N. C. 28601 | City- State 5 
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Our new Rod Saw has no teeth. Instead, it has thou- 
sands of permanently bonded tungsten carbide cut- 


ting edges. | 
he rod itself fits any standard 10" hack saw frame | 
But the similarity ends there. Because the Rod Saw | 


cuts through things a regular hack saw blade won't 
even scratch. 

It cuts through spring steel, hardened bolts, welds 
and cast iron with ease. And because of the tool de- 
sign, the cutting edges go all the way around the rod. 
So it not only cuts straight, but also cuts in any di- 
rection on brick, glass, flagstone, ceramics, fiber glass, 
laminates and other hard-to-cut materials. (And does 
it faster, because it cuts on both forward and back- 
ward strokes). 

Originally developed for industry, now packaged 
for home use, the Remington Rod Saw is available at 
most hardware stores. 

You should not have any trouble recognizing it. Just 
look for the saw without any teeth. 


Remington, 7 
Made in U. S. A. U. S. Patent 3,023,490. Applications pending. 


Remington is a trademark of Remington Arms Company, Inc., 
and is a trademark of E. I. du Pont de Nemours & Co. (Inc.) 


SOMME 


e REDUCES a 
SPEED 11 to 1 e REVERSES 

e INCREASES DRILL DIRECTION 
POWER 11 to 1 — € 2 SCREWDRIVER BLADES 


Now it's easy for you to do more jobs with more power. 
Use the new, improved Coastal speed reducer and power 
screwdriver with any electric drill. See Coastal power tool 


accessories at your favorite tool 

store. Coastal Abrasive and Tool COASTAL 
Company, Inc., Trumbull, Conn. ہے‎ ® 
06611. 


| the ’69s are really something. 


Big Garden Tractors Are the Big News 


sorbing coupling for smoothness. An un- 
usual, deep, drop-front frame puts the 
rider into good viewing position and dog- 
legs down to a lower engine-mount frame 
extension where the engine structure be- 
comes part of the tractor structure. Prac- 
tical features such as a fully hinged front- 
tilt hood for complete access to the en- 
gine and battery, and side-mounted head- 
lights to throw light out around the 
front implements, suggest that Gilson en- 
gineers have tried out their own products. 
The hinged hood, for example, proves that 
the basic tractor frame is solid and rigid 
without depending on a screwed-on sheet 
metal hood for stiffness. 

An old standby in the power-equipment 
field, Simplicity has just announced a 
new hydrostatic drive for the 12-hp. Sov- 
ereign model. Not all details are avail- 
able on this drive, but it's reported to 
have a number of unusual features un- 
like drives on competitive tractors. Com- 


| ing from an “old pro" in the trade, it 


should be worth checking out. Also worth 
noting, if you're looking for a multi-use 
machine: Simplicity has over 30 different 


factory-made implements for this tractor. 


Tractor-shopping in '69. With manufac- 
turers trying eagerly to outdo each other, 
it takes some careful looking just to spot 
the little differences. For example, the 
Allis-Chalmers B-110 and B-112 has a 
hinged console panel for access to the bat- 
tery and gas gauge. A trifle? Not if you're 
tired of removing and replacing a dozen 


| screws to check the battery. Or how 


about the quieter muffler on Massey-Fer- 
guson’s MF-10 and MF-12 models, plus 
adjustable seats? These may be luxuries, 
but try cutting grass for several hours 


| without your ears ringing from exhaust 
| pop or your knees aching from jackknif- 


ing into a short-coupled seat and you'll 
appreciate them. 

Much of the foregoing covers only top- 
bracket tractors, and in a scanty fashion. 
As with modern cars, there are just so 


many appealing features that no one 


should find it hard to suit his tastes even 
if he's only planning to use the tractor 
for a back-yard conversation piece. 

For those looking below the top brack- 
et, the pattern still applies: Large or 
small, modestly priced or luxury trimmed, 
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Get Away Without Leaving Home 
[Continued from page 143] 
he said laconically, looking at the ceiling. 
Looking almost more real than the real | 


thing, Instant Beams of polyurethane | 


foam went up in hours with a sharp knife 
and some glue. They transformed the 
room. 

Two needs remained: a space heater 
and an air conditioner. Partly for senti- 
ment’s sake, I picked a Coleman wall 
furnace. (Between high school and col- 
lege I had worked in the Coleman gaso- 
line-lamp plant in Wichita, Kans.) 

At long last the male retreat was fin- 
ished. If I had had a dream, the reality 
was in aces, back to back. 

For decoration, my wife had mined 
gold nuggets from stuff we had stashed 
away in the attic. To my walls she had 
contributed framed prints from Hong 
Kong and a wildebeest hide that a cousin 
had sent her from Bechuanaland. In front 
of the picture windows sat a stone face, 
nicknamed Montezuma, that we had 
bought in Acapulco, and my favorite 
hand-hewn chair from Monterey. She 
had fashioned a bar top of tiles from Mexi- 
co. I had silver puddlers from Copen- 
hagen, and behind the bar a naughty pic- 
ture I had bought on Paris' Left Bank 
and a dart board from London. 

On the back of my table was a TV set, 
a pencil sharpener—electric, yet—and 
some of my airplane and rocket models. 
Above it were some awards—every man 
gets them at one time or another—and a 
gag picture showing me on a T'ime maga- 
zine cover. 


“Get comfortable" my wife admon- ' 


ished me. “Shall I pour you a beer? 
There's an exhibition game on." 

I was alone. The outfield snagged a 
high fly, and the Yankees were down, 
one, two, three. From the floor below 
came sounds of revelry. My wife laughed, 
with that special tinkle in her throat. In | 
my male retreat the silence roared. 

“Hey!” I yelled down the stairwell. 
“Come on up. I’m lonesome.” 


Additional credits: floor tile, Armstrong 
Excelon; area rugs, Ozite; paneling, 
Jamestown Hickory by Weyerhaeuser; 
beams, Paeco-Wood aged oak; air condi- 
tioner, Philco-Ford; stainless-top furni- 
ture selected by Regan of Westchester. 


I 
| 


the dier 


shooter: 


The Kopak Instamatic 814 
Camera lets you shoot sharper, clearer 
pictures your very first time out. For 
three reasons. One, it has the superb 
new super-sharp 4-element f/2.8 
Kopak Extar Lens. Two, it has a 
coupled rangefinder. And three, it does 
practically everything for you 


—— 
"M film. Automatically, 
ہپ‎ the “814” adjusts — 
| for the film speed. 
Automatically 


Phe for the light, too... tells you if 
the batteries are okay . . . warns when 
to use flash. And for easy shooting, 
both film and flashcube advance auto- 
matically. 

See this sharper shooter, less than 
$140; at your Kodak dealer's. 
Price subject to change without notice. 


Kodak Instamatic 814 


Camera. 
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building material dealer, 
or remodeling contractor 


To show you how inexpensively he can help transform 
the many home improvement ideas in Popular Science 
magazine and the fine products featured by 

its advertisers into new living enjoyment for you. 


HOME IMPROVEMENT MONTH 


Is sponsored by... 
An advisory committee of 
National Association of Home Builders 
National Home Improvement Council 
National Lumber and Building Materials Association 
NERSICA, INC. ... National Remodelers Association 
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he new MEZURLOK® power tape, in 12 and 16 foot lengths, fits your 
ind as if it were made for it—which it was. It’s incredibly light because 
e chrome-plated case is Cycolac”, the rugged lightweight material you 
ıd in football helmets. The case is roomy, too, for better blade action. 
yu need room for 12 to 16 feet of heavy-gauge steel blade to move freely. 
side, a bearing-supported nylon spool guides the blade and helps to 
se it in and out of the case. And here is another plus: the base of the 
se is a full 3 inches wide for easier reading of inside measurements. See 
e MEZURLOK, with all of its advanced design and operating features, 
your favorite hardware store or building supply center. It's there now, 


special introductory prices, for a limited time only. 


colac is a Registered Trademark of Borg-Warner Corp. 


DIVISION OF £l COOPER INDUSTRIES, INC. | 


RUBBER BUMPER. Exclusive rubber 
cushion helps absorb blade return shock, 
prevent end hook breakage. 


TOGGLE LOCK. Push forward until it 


clicks; blade stays put. Pull back, blade 
glides smoothly into case. 


REMODEL! FIX UP NOW 
For tools and home-improvement materials ... for professional 
advice ... shop at these great building materials centers. 


ARIZONA 


Foxworth-Galbraith Lumber Co. 


Benson 
Casa Grande 
Chandler 
Coolidge 
Eloy 
Florence 
Gilbert 
Mesa 
Nogales 
Prescott 
Superior 
Tombstone 
Tucson 
Wickenburg 
Winkelman 


Yuma 
O'Malley Building Materials 
Buckeye 
Glendale 
Mesa 
Nogales 
Phoenix 
30 East Dunlap 
5307 W. Missouri Ave. 
1402 South Central Ave. 


2626 East Indian School Rd. 


Scottsdale 
Tempe 
Tucson 
1310 South Wilmot Rd. 
Yuma 


ARKANSAS 

Long Bell 

Ft. Smith 

Little Rock 
Springdale 

Lowe's 

Blytheville 

Moore's Super Stores 
Little Rock 


CALIFORNIA 
Builders Emporium 
Buena Park 
Chatsworth 
Covina 

East Los Angeles 
Escondido 
Fullerton 
Goleta 

La Crescienta 
La Habra 
Lancaster 

Los Angeles 
Ürange 

Reseda 
Riverside 

Simi 

Tarzana 
Thousand Oaks 
Tustin 

Van Nuys 
Westminster 
Diamond National Corp. 
Anderson 
Atwater 
Auburn 

Biggs 

Chico 

Colusa 
Concord 
Dunsmuir 
Esparto 
Fairfield 

Fair Oaks 


Grass Valley 
Hanford 
Lakeport 
Lincoln 
Livermore 
od 
Manteca 
Martinez 
Modesto 
Oakdale 
Orland 


Oroville 
Paradise 
Petaluma 
Placerville 

Pt. Reyes Station 
Red Blu 
Redding 
Roseville 
Sacramento 
Santa Rosa 
Sebastopol 
Stockton 
Tahoe Paradise 
Turloc 

Ukiah 

Vacaville 
Williams 
Woodland 

Yuba City 


Foxworth-Galbraith Lumber Co. 


Needles 


COLORADO 
United Building Centers 
pu Collins 
ngmont 
Foste er Lumber Company 
Boulder 
Broomfield 
Brush 
Burlington 
Calhan 
Dillon 
Fort Lupton 
Glenwood Springs 
Gunnison 
Limon 
Loveland 
Minturn 
Montrose 
Salida 
Stratton 


CONNECTICUT 
Grossman's 
Branford 
Farmington 
Hartford 
Manchester 

No, Haven 
Ürange 
Torrington 
Wallingford 
Moore's Super Stores 
Newington 
South Windsor 


DELAWARE 


Lowe's 
Dover 


Wilmington 


FLORIDA 


Bond-Howell Lumber 
Daytona Beach 
Jacksonville 
600 E. Bth St. 
6630 Arlington Rd. 
9420 Beach Blvd. 


4020 University Blvd., West 


6646 San Juan Ave, 
7700 Lem Turner Rd, 
Lake City 
New Smyrna Beach 
Ormond Beach 
St. Augustine 
Lindsley—R.8.C, Lumber 
Belle Glade 
Boca Raton 
Cocoa 
Coral Gables 
4400 Ponce De Leon 
4300 Ponce De Leon 
Delray Beach 
Ft. Lauderdale 
800 N.E. 3rd Ave, 
219 N.W. 1 Ave. 
Ft. Pierce 
Hialeah 
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Holly Hill 

Hollywood 

Homestead 

Islamorada 

Key West 
700 Catherine St, 
530 Truman Ave, 

Lake Park 

Lake Worth 

Largo 

Miami 
7000 Coral Way 
1635 N.W. 28th St, 
1628 N.W. 28th St. 
1901 N.W. 22nd St. 
3700 N.W.N. River Dr, 
2160 5.۷۷, 27th Ave, 
3817 N.W. 17th Ave, 
812 S.W. 12th Ave, 
8820 Bird Road 
496 N.E. 79th St, 
8201 S, Dixie Hws, 
3505 N.W. 79th St. 


3690 N.W. North River Dr. 


Miami Shores 

North Miami 
12725 N.W, 7th Ave. 
410 N. Miami Bch. Blvd. 
16160 Biscayne Blvd. 
680 N.E, 127th St. 

Oakland Park 

Opalocka 
14300 N.W. 27th Ave. 
17845 N.W. 27th Ave, 

Perrine 

Pinellas Park 

Pompano Beach 

South Miami 

St. Petersburg 

Tampa 
5015 W. Hillsboro Ave, 
3500 Henderson Blvd, 
4002 Gandy Blvd. 
9340 N. Florida Ave, 
4335 E. Hillsboro Ave, 

Tavernier 

Tico 

Vero Beach 

W, Ft. Lauderdale 

W. Hollywood 

West Palm Beach 


GEORGIA 


Lowe's 
Augusta 


IDAHO 

Bestway Bldg Centers 
Boise 

Emmett 

Gooding 

Idaho Falls 

Payette 

Rexburg 

Rupert 

Weiser 

Diamond National Corp, 
Albeni Falls 


ILLINOIS 


Central Hardware 
Alton 
Fullerton Lumber 
Buda 
Freeport 
Kewanee 
Monmouth 
Great Plains Supply 
Hanover 
Hill-Behan Lumber 
ا‎ Heights 
Belleville 
Bensenville 
Chicago 

5601 Elston Ave, 
East Alton 
Hanover Park 
Mundelein 
Schiller Park 
Edward Hines Lumber 


Chicago 
5245 Archer Ave, 


mm 
— 
—— 
rz] 


1168 N. Halsted St. 
3840 Milwaukee Ave. 
1801 Grace St, 
1834 Balmoral Ave, 
4626 West 63rd St. 
1620 West 58th St. 
2431 S. Wolcott Ave, 

Cicero 

Downers Grove 

Evanston 
1613 Church St, 

Evergreen Park 

Glenview 

Highland Park 

Homewood 

itasca 

La Grange 

Lombard 

Melrose Park 

Montgomery 

Mt. Prospect 

Palatine 

Park Ridge 

River Forest 

St. Charles 

Villa Park 

Sterling Lumber 

Bensenville 

Ontarioville 

United Building Centers 

Galena 

Oregon 


INDIANA 


Central Hardware 
Indianapolis 
3702 N. Shadeland 
4501 W, 38th St. 


IOWA 
Fullerton Lumber 
Allison 
Anthon 

Avoca 

Baxter 
Belmond 
Brooklyn 
Burlington 
Fonda 

Fort Dodge 
Greenfield 
Griswold 
Grundy Center 
Manly 
Manson 
Massena 
Montezuma 
Moville 
Newell 

Nora Springs 
Oakland 
Orient 
Rockwell City 
Shelby 

Sioux City 
Villisca 
Walnut 
Waterloo 
Whittemore 
Great Plains Supply 
Belle Plaine 
Bernard 
Cascade 
Earlville 
Elma 
Estherville 
Farley 
Farmersburg. 
Forest City 
Klemme 
Little Rock 
Logan 
Manchester 
Marion 
Mason City 
Missouri Valley 
Monticello 
New Albin 
New Hampton 
Northwood 
Odebolt 
Onawa 


GIVE YOUR HOME A NEW LOOK... 
AND GREATER VALUE e 


IMPROVE YOUR HOME 


Ryan 

owea City 
Turin 
Walker 
Waukon 
ا ا‎ 
Woodbin 
Mid-Way ‘Dist. Company 
Atlantic 
United Building Centers 
Algona 
Armstrong 
Atlantic 
Audubon 
Bancroft 
Bode 
Calmar 
Clarinda 
Cresco 
Eagle Grove 
Earlham 
Elkader 

Elk Horn 
Emmetsburg 
Hartley 
Humboldt 
Mapleton 
Maquoketa 
Marion 
Mason City 
Monona 

Mt. Pleasant 
Ottumwa 
Postville 
Ringsted 
Shenandoah 
Spirit Lake 
Sumner 
Tipton 
Titonka 
Waukon 
West Union 


KANSAS 
Foster Lumber Company 
Colb 

Goodland 
Great Bend 
Hoxie 

Leoti 

Lyons 
Manhattan 
scott City 
Sharon Springs 
Syracuse 
Tribune 
Washington 
Long Bell 
Kansas City 
Topeka 
Wichita 


KENTUCKY 


Lowe’s 
Frankfort 


LOUISIANA 
Hill-Behan 
Algiers 
Covington 
Harahan 
Gentilly 
Slidell 


MAINE 
Grossman's 
Bangor 
Eastport 
Houlton 
Lewiston 
Portland 
Presque Isle 


MARYLAND 

Lumber Yard Inc. 

Bel Air 

Hechinger 

Hyattsville 

Marlow Hgts 

Rockville : 
continued. 


IMPROVE YOUR HOME 


MARYLAND continued 


heaton 

we's 
iumberland 
lagerstown 
alisbury 
loore's | Super Stores 
berdeen 
alisbury 


AASSACHUSETTS 
rossman's 
uburn 

yer 

iMlerica 
iraintree 
uzzards Bay 
almouth 
itchburg 
oxboro 
ramingham 
yannis 

ndian Orchard 
nswich 

lalden 
larshfield 

lew Bedford 
ittsfield 
uincy 
toughton 
aunton 
lellesley 

lest Springfield 
‘hitman 


AICHIGAN 
orest Cities 
etroit 


13507 Middlebelt, Livonia 
30785 Gratiot Ave., Roseville 
lohawk Lumber & Supply Co. 


etroit 
14525 W. Chicago 


11500 E. 8 Mile Rd, 
2170 Dix Ave., Lincoln Pk. 


33600 Plymouth Rd., 
25640 Gratiot Ave., 


ہے می Greenfield,‏ 27155 


AINNESOTA 
ullerton Lumber 
ird Island 
rownton 
uffalo 
uluth 

Ik River 
airfax 
aylord 
lencoe 
lector 
imball 
anesboro 
laple Lake 
lonticello 
orwood 
aynesville 
ochester 
ockford 
latertown 
reat Plains Supply 
da 

rgyle 
rownsdale 
anby 
hokio 
larkfield 
awson 
aston 
dgerton 
IIsworth 
ulda 
yanhoe 
akefield 
ladison 
lorristown 
sakis 
ipestone 
reston 

t. Joseph 
win Valley 
esta 
(abasso 
ِء‎ 


Wood Lak 
United Building Centers 
Adams 
Albert Lea 
Albertville 
Austin 
Balaton 
Claremont 
Clements 
Eigin 
Ellendale 
Fairmont 
Faribault 
Hayward 
Hutchinson 
Jackson 
Lake City 
Lakeville 
Lewiston 
Long Prairie 
Luverne 
Lyle 
finneota 
Moorhead 
Pipestone 
Plainview 
Redwood Falls 
Rochester 
Rushford 
St. Charles 
St. Cloud 
Sherburn 
Slayton 
Spring Park 
Trimont 
Wabasha 
Walnut Grove 
Waseca 
Welcome 
Winona 


MISSISSIPPI 
Columbus Lumber Co. 
Brookhaven 


MISSOURI 
Central pue 
St. Char 
Mark iwain Shp. Ctr. 
St. Louis 
Downtown 
Halls Ferry 
Kirkwood 
North Union 
Kingshighway 
Wellston 


Foster Lumber Company 


Kansas City 
Fullerton Lumber 
Maryville 
Hill-Behan 
St, Louis Area 
Affton 
Fenton 
Florissant 
Jennings 
Kirkwood 
Lemay 
Mattese 
Pagedale 
St. Peters 
Long Bell 
Columbia 
Grandview 
Hannibal 
Moore's Missouri Co. 
Sikeston 


MONTANA 
Fullerton Lumber 
Baker 

Terry 

Wibaux 

Great Plains Supply 
Glasgow 

Havre 


Sidney 
United Building Centers 


Billings 
Bozeman 
Butte 
Conrad 
Fairfied 


Fairview 
Forsyth 
Glasgow 
Glendive 
Great Falls 
Hamilton 
Harlem 
Helena 
Laure! 
Malta 
Miles City 
Plentywood 
Red Lodge 
Roundup 
Sidney 
Wolf Point 


NEBRASKA 
Foster Lumber Company 
Chappell 

Sidney | 
Fullerton Lumber 
Gordon 

Norfolk 
Valentine 

Wahoo 

Wakefield 

Wayne 

Great Plains Supply 
Coleridge 
Creighton 
Emerson 
Homer 
Laurel 
Madison 
Newcastle 
Orchard 
Plainview 
Ponca 
Randolph 
Walthill 


NEW HAMPSHIRE 
Grossman's 
Laconia 
Manchester 

North Haverhill 
Plymouth 
Portsmouth 

Salem 


NEW JERSEY 
Channel Lumber 
Clifton 
Livingston 
Mt. Holly 
Neptune 
Newark 
Partin 
Sayrewoods 
South Plainfield 
Springfieid 
Totowa 
Dykes Lumber Co., Inc. 
Hoboken 

702 Clinton St. 
Newark 

648 Market St. 
Paramus 846 Route 17 
Weehawken 

Blvd, East & 19th St. 
Moore’s Super Stores 
Hightstown 
Vineland 


NEW MEXICO 


Foxworth-Galbraith Lumber Co. 


Alamogordo 
Deming 
Grants 
Silver City 


NEW YORK 
Dykes Lumber Co., Inc. 
Bronx 
1777 West Farms Rd. 
Brooklyn 
647 Atlantic Ave. 
Manhattan 
160 Chambers St. 
175 Spring St. 


137 W. 24th St. 

138 E. 25th St. 

348 W. 44th St. 

425 E. 53rd St. 

238 W. 108th St. 

310 E. 117th St. 
Long Island 


215-23 42nd Ave., Bayside 

450 Union Ave., Westbury 

153 E. Merrick Rd., Freeport 
143 Pine Aire Drive, 0 
26-16 Jackson Ave., L. | 


Grossman's 
Babylon 
Cortland 
Dewitt 
Glens Falls 
Groton 
Herkimer 
Ithaca 

Islip 
Johnstown 
Kingston 
Latham 
Oneonta 
Patchogue 
Port Jefferson 
Rensselaer 
Riverhead 
Sayville 
Schenectady 
Syracuse 
Vestal 
Wappingers Falls 
Watertown 


NORTH CAROLINA 
Lowe's 
Asheboro 
Asheville 
Boone 
Brevard 
Charlotte 
Durham 
Greensboro 
Hendersonville 
Hickory 
Lumberton 
Marion 
Mayodan 
North Wilkesboro 
Raleigh 
Rockingham 
Shelby 
Sparta 
Waynesville 
Whiteville 
Wilmington 
Wilson 
Winston-Salem 
Moore's Super Stores 
Asheville 
Louisburg 
Roanoke Rapids 
Salisbury 
sanford 
Washington 


NORTH DAKOTA 
Fullerton Lumber 
New England 
a He ains Supply 
Bert 
ات افو‎ 
Bowbells 
Cando 
Churchs Ferry 
Columbus 
Crosby 
Devils Lake 
Fessenden 
Finley 
Galesburg 
Garrison 
Grenora 
Harvey 
Hebron 
Hettinger 
Jamestown 
Kathryn 
Lansford 
Leeds 
Maddock 
Max 


. Shop at these great building materials centers 
for all your home-improvement needs 


Minot 
Mohall 
Parshall 
Powers Lake 
Rolette 
Rolla 

Rugby 
Ryder 
Stanley 
Tioga 
Towner 
Underwood 
Watford City 
Westhope 
Williston 
Wimbledon 
United Building Centers 
Casselton 
Edgeley 
Ellendale 
Forman 
Linton 
Lisbon 
Napoleon 
Oakes 


OHIO 
Forest City 


ron 
Chapel Hil! 
Cleveland 
17903 St. Clair 
10800 Brookpark Rd. 
Mayfield Heights 
6420 Mayfield Rd. 
436 Northfield Rd. 
Moore's Super Store 
Canton 
Lima 
Mansfield 
Marietta 
Lowe's 
Belpre 


OKLAHOMA 
Long Bell 
Edmond 
Kingfisher 
Lawton 
Midwest City 
Oklahoma City 
Ponca City 
Tulsa 
Watonga 
Woodward 


OREGON 

Bestway Bldg. Centers 
Klamath Falls 

Nyssa 


PENNSYLVANIA 
Grossman's 
Lancaster 
Norristown 
Troopersville 
Reading 
Scranton 

York 

Moore's Super Stores 
Allentown 

Camp Hill 
Chambersburg 
Cleona 
Williamsport 
Wolf Supply Co. 
Gettysburg 
Manchester 
Wrightsville 
York 

Lumber Yard Inc. 
Carlisle 
Chambersburg 
Hanover 

York 


RHODE ISLAND 

Grossman's 

North Kingstown 

Pawtucket 

Woonsocket >>. 
continued 
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GOVT. SURPLUS سط‎ SAVE! o 90% 


STAINLESS STEEL TANK Exc. for 


, fuel, water, oil, acids, etc, 4 gal. cap. 
Pressure-tested to 35 lbs, 2” filler neck. 
22" I. xX 10954" H. x 515^ W. Pur- 
— chased at special price less cap & drain 
. A $36 VatuE Shpg. wt, Y Ibs. NEW. $12.50 iStk. #2480) 


HEAVY DUTY BATTERY WINCH 


Rugged, deluxe winch. Ball bearing con- 
struction thruout motor & rear train. High 
rear reduction. Rated cap 3000 Ih, pull. 
: Reversing switch, Rugred 3%” plate steel 
mounting base with outrigger support. 22" ], x 0" W x B” IL 
Handles Z50' of l4" cable. Built for 12 V battery operation: 
also operates ón 6 V at reduced cap. & speed. For Scouts, Jeeps, 
Trucks, Boat loading trailers, etc. Shpgyg. wt. 80 lbs. Approx. | 
eos COST $490, NEW, 90-day guarantee. Model E-D. $89.50 
(5 #692) 


ELECTRIC PUMP WITH CONTROL SWITCH 


For boats, campers & trailers. Output 300 
GPH. Can be used in fuel or water. Ia" 
pipe bronze inlet. 12 or 24 V.D.C. Ex- 
plosion-proof motor, Shpr. wt. O lbs. | 
Complete with wiring «diagram. Approx. 
GOV'T COST $200. $12.95 (Stk. #1164) 


NEW! BIG! 1969 CATALOG 


Send 25c for amazing catalog. with 1000's of 
bargains in hydraulics; electrical, marine, auto- 
motive items, otc. Order from ad. All prices 
FOB Culver City. 50^5 deposit required for 
COD, Cal. res. add 56$ sales tax. Include zip. 
Satisfying world-wide ‘customers since 1945. 


AIRBORNE SALES CO. nep E 


8501 Stellar Dr., Box 2121 * Culver city, Calif. yg 
SAW SHARPENING IS EASY 


Super Filer No. 11 joints and sharpens 
circular saws 6" t o! 10" with all teeth 
correct in height. 67 pitch, bevel. 
When file hits steel roller, teeth are 
finished. Saw runs true with $10. 95 
no side pull Includes 8" file. PPD. 


2 “aircrant 
* Marine Fa! 
* Automotive 
I E 


| AIRBORNE SALES LÀ 


FREE 
LITERATURE 


"TRU-CIRCLE'' 
saw set automat- 
ically sets teeth 5 | 
at 10° $2.95 2-2 E nd : 
or more. M carm da 

PPD. E! 

NEY BACK GUARANT 

A.D. McBURNEY, (610 Victory Blvd., Glendale Calif. 91201, Dept. S-48 

SAVE MONEY on finest domes- 

tic and imported hardwoods . . all 

dimensions. Over 1500 items for the 
home craftsman and woodworking 
hobbiest. Lamp parts, upholsiery sup- 
plies, tile, power tools at discounts. 


NEW CATALOG READY 
132 pages. Full Color. Send name, ad- 
dress and 35¢ to cover handling, and 
postage. Write... 


CRAFTSMAN Wood 
Service Co. Dept. B-49 
. 2729 S. Mary, Chicago, 111. 60608 


REPOWER with a 6 or V-8. H.D. 

ADAPTORS for using Car, Compact 
and some Truck engines. Conversion 
Kits $45.35 to $56.90. Want fast ac- 
tion? Give us FULL INFORMA- 
TION. Send $15.00 Dep. and we will 
ship correct kit, bal. COD. Send full 
amount for prepaid shipment. Wire, 
phone or write today. Details FREE 


mnuJSIER MACHINE PRODUCTS CO 
314 S.E., 6th St., Phone 276-3442, Pendleton, Oregon 97801 


= BIG BOSS 


| WELDER 
| 110V 297 


VENEERS‘ TOOLS 


Shop Equipment » Supplies 
POWER TOOLS 
at Lowest 
Discount Prices? ! 


“A 
Paid 


— | home, shop, 
‘portable. 

T Handsome, rugged. de 

2 duty FULL POWE 

33 welding most anything made of metal. 

Plu $ into any 110V outlet. 

USE! No experience necessary. Just 
nm follow simple directions. MULTIPLE HEAT ELEC- 

a TION. Uses standard Va" rods. 5 year guarantee. 

NOTHING ELSE TO BUY! Comes complete with hel- 

met, rods, flux, all attachments. Send only $3.00 and pay $26. 

delivered or send 95 and we ship postpaid. BIG BOSS. WELDER, Dept. BW-4, Box 10947, 

Houston, Texas 77018. 
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arry it with one hand. 


The big, FULL SIZE arc welder for | 
industry. Powerful but 


jendable. Heavy | 
circuit for | 


€ TO | 


95 plus small C.O.D. when | 


IMPHOVE YOUR HOME 


HOME IMPROVEMENT DEALER LIST 


For tools and home-improvement materials... 
for professional advice...shop at these great 
building materials centers. 


SOUTH CAROLINA 


Lowe's 

Anderson 
Charleston Heights 
Columbia 
Greenville 

Manning 

Myrtle Beach 
sumter 


SOUTH DAKOTA 
Fullerton Lumber 
Armour 

Burke 

Colome 

Corsica 

Emery 

Irene 

Kimball 

Lemmon 

Miller 

Mitchell 

Mt. Vernon 
Plankinton 
Platte 

Scotland 
Tyndall 
Vermillion 
Wessington Springs 
Winner 

Yankton 

Great Plains Supply 
Alcester 
Arlington 
Beresford 
Bridgewater 
Brookings 
Canton 
Centerville 

Elk Point 

Elkton 

Flandreau 

Gary 

Hayti 

Lake Norden 
Lemmon 

Lennox 

Nunda 

Wakonda 

United Building Ct. 
Aberdeen 


Clear Lake 
De Smet 
Groton 
Hoven 
Huron 

Lake Andes 
Lake Preston 
Miller 
Mitchell 
Parkston 
Redfield 
Springfield 
Vermillion 
Wagner 
Watertown 
Webster 
Woonsocket 
Yankton 


TENNESSEE 

Lowe's 

Bristol 

Chattanooga 
Kingsport 

Knoxville 

Nashville 

Moore's Super Stores 
Chattanooga 
Knoxville 


Foxworth-Galbraith 
Alpine 
Ballinger 
Balmorhea 
Bonham 
Borger 
Carrollton 
Clarendon 
Commerce 
Cooper 
Denton 
Dumas 
Eldorado 
Electra 
Greenville 
Hereford 
Howe 
Kermit 
Kerryville 
Marta 
McKinney 
Mount Pleasant 
Nocona 
Ozona 
Paris 
Pecos 

Pilot Point 
Ralls 

Saint Jo 
Sherman 
sonora 
Spearman 
Stratford 
Sulphur Springs 
Whitesboro 
Winnsboro 
Winters 
Long Bell 
Amarillo 
Plainview 
Wichita Falls 


UTAH 
Bestway Bldg. Ct. 
Layton 
Ogden 
Provo 
Tooele 


VERMONT 
Grossman's 
Brattleboro 
Montpelier 
Rutland 
Winooski 


VIRGINIA 


Hechinger 
Alexandria 

Falls Church 
Lowe's 
Charlottesville 
Hopewell 
Newport-News 
Norfolk 
Richmond 
Roanoke 
Staunton 
Suffolk 
Vienna 
Woodbridge 
Moore's Super St. 
Chesapeake 
Lynchburg 
Newport-News 
Petersburg 
Richmond 

715 E. Seventh Rd. 
2201 Dabney Rd. 
Roanoke 


29 Reserve Ave, S.W. 


Verona 
Virginia Beach 


Winchester 


WASHINGTON 
Bestway Bldg. Ct. 
Auburn 
Ellensburg 
Kennewick 
Diamond National 
Corp. 

Kennewick 
Spokane 

Ernst Hardware 
Aurora Village 
Ballard 

Bellevue 

Burien 

Everett 

Longview 
Northgate 
Olympia 

Renton 

Seattle 

Tacoma 
University Village 
Westwood Village 


WASHINGTON, D.C. 


Hechinger 


825 Bladensburg Rd., N.E. 


5925 Georgia Ave, N 


4555 Wisconsin Ave. N.W.. 


WEST VIRGINIA 
Lowe's 
Charleston 
Huntington 

Oak Hill 
Princeton 
Moore's Super St 
Charleston 
Wheeling 


WISCONSIN 
Fullerton Lumber 
Arcadia 

Beaver Dam 
Ellsworth 
Monroe 
Neillsville 
Ripon 

Waupaca 
Wausau 

United Building Ct. 
Berlin 

Bloomer 
Chippewa Falls 
Cornell 

Durand 
Greenwood 
Lacrosse 

Loyal 
Marshfield 
Menomonie 
New Auburn 
Üwen 
Platteville 
Richland Center 
Spencer 
Stanley 
Watertown 


WYOMING 
Foster Lumber 
Casper 
Cheyenne 
Glenrock 
Green River 
Lander 
Newcastle 
Rawlins 

Rock Springs 
Saratoga 
United Building Ctr. 
Laramie 


۷۷ 


... Ihe ALL-AROUND 
Power Saw 


* all-around the workshop 
* all-around the garden 
* all-around the clock! 


Tough, rugged WELLSAW 400 puts 
you in the expert class—no matter 
how tough the saw job you tackle. 
Handles comfortably as a hand saw, 
but is power-packed to lick the 
toughest jobs. Safest power hand 
saw of them all—even teenagers use 
it skillfully. Choice of models with 
8" or 16" blades. Long-lasting blades 
are economical, throwaway type, 
quick and easy to change. Your 
equipment, hardware or tool dealer 
has a WELLSAW 400 or can get 
one for you. See him today. 


= 


A» 7 P us ve ie 1 
Trim trees 


Cut plywood 


Cut rafters 


Send coupon for "Sawing Magic of WELLSAW 400.” 
16 pages telling the story of WELLSAW 400 versatility. 


WELLS MANUFACTURING CORPORATION 
500 Service Road, Three Rivers, Michigan 49093 


Name 
Address 


At last! A new Miter Table 
lets you cut even compound 
angles with ease! 


If mitering wood, masonry 
or metal has been a head- 
ache for you, relax. Now, 
Baldwin Tool makes a 
new patented Miter Table 
that cuts any angle with 
ease. It’s so accurate 
you'll make repeat cuts 
and be right on the money 
every time. Most every 
~ power hand saw fits this 
am remarkable device. Best 
= of all, it's yours for $19.95 
postpaid from Baldwin 
Tool, Inc., P.O. Box B428, 
Independence, Ore. 97351 
(Dealer inquiries invited) 


.—— مم شفےے_ے۔_ وہ۔م۔ہ۔ہ۔۔ ‏ ستٹتٹ سشلھےے ےک e‏ : 


your electronics 
buying guide for 
precision made 
radio crystals 
and electronic 
equipment 


International Crystal Mfg. Co., Inc. 
10 North Lee, Oklahoma City, Oklahoma 73102 


NAME 
PLEASE PRINT 
ADDRESS 
CITY STATE ZIP 
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Good Ideas | 
- for Second Homes 


| A portfolio ot 20 distinguished new designs tor plywood 
1 : 


A completely new col- 


second-home 
plans i 


vou've ever seen — from luxurious year- 
round leisure homes to rugged mountain 
cabins. All call for practical, low-cost ply- 
wood construction, so simple you can do a 
lot of it yourself. Beautiful full-color views 
of exteriors, interiors. Floor plan for each. 
Book tells how to get complete building 
plans. Send today — 36-page book is only 
50¢. Write American Plywood Association, 
Dept. PS, Tacoma, Washington 98401. 


New Discovery 
Makes Stuck 
Windows Slide At 
Fingertip Touch 
-Without Oil. 


No mess. No waiting. No oily fingers. 
One sw-o-o-sh! And tight stuck win- 
dows, drawers and zippers slide easy 
when you spray new 3-IN-ONE® 


eee ہج‎ 


secret is a new spray lub- 
ricant so clean it won't 
soil your best clothes. Get 
3-IN-ONE DRY LUBE 
at all hardware outlets. 


| ® 
3-IN-ONE ::: 
| Es LUBE 


MAKES THINGS SLM 
MITH Nr ئت‎ ME 


Coming—A “Mr. Fix-It" Space Car 
[Continued from page 100] 

the earth—has been an alternate sugge: 

tion. However, this offers problems: 

An operator on earth must view th 
repair operation on a TV screen. If th 
satellite is in low earth orbit, he will hav 
it in direct line of sight (above his hor 
zon) for no more than seven minutes- 
too little time for a sizable job. 

So the TV picture may have to be re 


. layed to earth via a communications sat 


ellite in 22,300-mile-high synchronous or 
bit. It would then have to travel so fa 
that it would reach the screen only afte 
an appreciable delay. The *''force-feed 
back" over a radio link would also be sub 
ject to this delay; in addition, of course 
the finger movements at the “‘commanc 
side" on earth would suffer the same radio 
propagation delay before they were re 
peated at the “business side" in orbit 
While this awkward wait for a grounc 
operator to see and “feel” what he is doin; 
may not rule out the whole idea, it doe: 
present a handicap to be considered. 

Looking ahead. Future manned spac 
stations probably will have numerou: 
modules for various scientific and opera 
tional activities-some rigidly intercon 
nected, others floating freely near thi 
central cluster. | Repair spacecraft 
manned or remote-controlled from thi 
station, may prove vital to keep the com 
plex operative for long periods. 

Such large space structures as vas 


| radio-astronomy antenna arrays or Palo 
| mar-size telescopes, even if they operate 


and report data by remote control, un. 


| doubtedly will need occasional mannec 


servicing. It will be impossible to plar 
their scientific tasks for years ahead—anc 
space cars that can exchange their instru 
ments will permit updating them, vastly 
extending their flexibility, scientific value 
and useful life. 

Finally, the handy-man cars may be. 


| come a necessity to future manned inter. 
| planetary expeditions. These will require 


nuclear-powered rocket ships, carriec 
piecemeal into an earth-circling depar 
ture orbit by powerful chemical rocket: 


| like Saturn V. Assembling and checking 


out the spaceships in earth orbit could be 
greatly facilitated by manned cars like 
the one pictured on page 99. PE 
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The Brothers 


Clip-it‏ کیہ 


‘owerful Magnetic 
Base holds Messages, Blue 


Prints, etc....A third hand Es 50¢ postage 


| 8 for $5.00 p.p. 


Fantasti Swiss 
— o ——R— Tools 


: for miniature assembly work 
, MINIMUM ORDER $5.00 


T Dial Caliper 5'/7 RANGE 


Measures inside, outside, depth & step readings. 
Dial graduated In .001" unbreakable, rust proof, patented 
construction of Borg-Warner Cycolac®. Verniers 1/16'— 

1/10 mm,-illustrated instructions included. 


110-120 VOLT A.C. 
LIGHT PLANTS 60 CYCLES 


Fanbelt driven trom pickup or 
mall gas engine. Operates saws, 
drills, pumps, freezers, T.V. 
X1000 Watts—Needs mno bat- 
tery. Rer. $00.50 Now $62.60. 
1500 Watts—6 or 12 volt ve- 
hicles Reg. $80.50 Now $52.50. 
3000 Watts—12 volt vehicles 
only Reg. $179.50 Now $99.50, 
Guaranteed. Check or Money 
Order. 


 Virden Perma- Bit Box 1068 PS, Amarillo, Tex. 79109 


HEAVY DUTY BALL-BEARING PUMP | 
IRRIGATE * DRAIN * SPRAY * CIRCULATE ٭.‎ Famous 
F all-metal, rust-proof XB pump with stainless shaft. Use 
; 4. ا‎ HP or larger. 1 HP for up to 5,200 GPH 60° high 
en, or 3,000 GPH from 25' well. 114” inlet. 1" outlet. 
For belt or direct drives. Only .................... $12.95 
ےہ‎ Famous Type P won't rust or clog. Bronze bear- 
dm ing. Hundreds of thousands in use. Up to 2,400 
b-—] GPH. 1" inlet. 34" outlet. Only.......$8. 95 
Postpaid cash with order. Money Back Guarantee. 


LABAWCO, Box 4, Belle Mead, N. J. 08502 


Solves Repair Problems 
Durham's fills cracks and holes in 
plaster, wood and tile. Won't shrink 
or fall out. Economical, easy to use. 
Big 4-lb can, only 1.60 at lumber, 
paint, and hardware dealers, or 
shipped direct postpaid in U. S. for 
$2.00. Money-back guarantee. Order 
now. Donald Durham Co. Box 
804-U, Des Moines, lowa. 


U. S. Surplus high speed 
milling files going fast. 
NEW, in G.I. packs. Hardened steel, 
for filing, milling. routing, drilling— 
any work in metal or wood, Use in 
14, in. drill, etc, Big tools, from 14 
to 1 in. wide. 
Get these most useful tools now. 
16 tool set—government cost $1098... 
$ 9.00 to you! 
i 36 tool m aca cost $265... 
$15.00 to you! 
“GUARANTEE WE PAY POSTAGE. A LIFETIME BUY! 


TEXAS SURPLUS SCENTER yLancaster,Texas75 146 


2 for $1.90 | 


EIND 25eroncaraoc | 


A.O.K. TOOL CORPORATION 82-24 SUTTER AVE., OZONE PARK, N Y. 11417 


! 


HEAVY DUTY WELDER 


“BEST FOR THE MONEY” 


LIFETIME 


MONEY BACK 
GUARANTEE Li 


$18?5 


Delivered 
WELD, 
BRAZE, 
SOLDER, 
CUT ALL 
METALS 


ANYONE CAN USE. No experlence needed. Make or repair 1,001 
items. Operates on 110 V. line. for pennies. Mo tanks or refills 
to buy—produces to 11,000? heat. Twin Carbon Torch controls 
heat for each joh YOU CAN'T GET A BETTER LOW COST 
WELDER. 500,000 in use, LIFETIME GUARANTEE. If inop- 


cire 


erative, simply return. We repair or replace and ship free. COM- 
PLETE, READY-TO-USE. YOU GET: heavy duty welder in rug- 
ground clamp, cables, 


rod holder, welding manual and helmet, plus Free $2 pack 
“TOUCH WELD” rods for instant and automatic are, brazing 
rods, %4” carbons, solder and flux. 


ged metal cabinet, combination torch and 


Additional Extra $2.00 pack welding & 
brazing rods, carbons, flux & solder 


ORDER TODAY ON 10-DAY MONEY BACK TRIAL 
Send only $2.00 and pay $16.95 plus C.O.D. & delivery charges 
or send $15.95 and we pay delivery in continental U.S.A. 


FOUR-WAY WILDER LL. 


1810 S. Federal Street Dept. R3-D Chicago, Illinois 60616 
BUY GOV'T SURPLUS SAVE TO 85% 


FISH /WORM SHOCKER BATTERY GEAR MOTOR| WALL TYPE TELEPHONE) 


Orig. Cost 
Over $27.50 


| - TA 8 $7.95. p 
$25.95 r , 


e (ITEM :571-À ) - - Powerful, 
ball bearing unit. Use with worm | Automatic Electric diol tele- 
gear winches, build hoists, | phones. Ideal for use os er- 
electric cars, etc. Üperates on | tension phones, for use on private 
6 to 12 volts DC. D to 1 geor systems, elc. Work on any com- 
ratio, fully reversible. 130-270 mercial telephone system. Recon- 
RPM 56-12 VDC. Shaft 5 B" d. ditioned, tested, guaranteed. Ex- 
x 1-2" l. 8" diam x 15", Shpg. cellent condition, work like new. 
wt. X) Ibs. Shipping weight 9 lbs. 


Cost Gov't 
Over $11.08 


e (ITEM &570 ) = Harvest 
worms without digging, cleor | 
private ponds of coarse fish. 
Hond cranked unit puts out 110- 
VAC. Creates powerful electrical 
field in ground or water. Ideal 
far experiments, shocking fun at 
parties, etc. SAFE, Zî" x 3” x 
4". Shpg. wt. 3 lbs. 


e (ITEM i715W)-- Genuine 


Send 25« 


| in eig 1000's Of Bargains; Surplus, Excess Inventory, | 
| fers Brand Name Equipment yydraulles © Power Plants 
8 BARGAIN Winches è Gear Motors © Surveying instruments © Pumps o Welders 
marre Comprestors © Telephones e Binoculars e Electronics e Many Others 
ec SATA S "SATISFACTION OR MONEY BACK GUARANTEE" 


SURPLUS CENTER | PS.049 Lincoln, Nebraska 


Zip Code 0 


Only Everlite 
e Charges 6 batteries 
e Charges 3 times faster 
٭‎ Charges all batteries 


Including hearing aid, flashlight, 
lantern, radio, in fact any battery 
up to 12V. Save Money and have 
the convenience of fresh batteries 
always. Simple and 100% Safe. 
Plugs into any 115V. outlet. Guar. 
for one year. Send $6.95 $6.95 
plus .65 for shipping— 


Southern Customers Write to Dept. B-49, Box 65 Sarasota, Florida 
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RIDGID 


the toughest 
pipe wrench... 
in the "T ga 
joint. 


Choice of 10 sizes i 6" through 60” 


Certainly RIDGID Heavy-Duty Pipe Wrenches are 
tough. That's the way we build them. Then we 
work test them just to be doubly sure that they'll 
outperform and outlast all others. 

Tool steel hook jaw has patented spring sus- 
pension that gives instant, slip-proof grip. Jaws 
can't lock . . . always release fast. Handy pipe 
scale, always easy adjustment and comfort-grip 
I-beam handle all help make a genuine RIDGID 
your best pipe wrench buy. Try one. 


Buy a time-saving RIDGID Pipe Wrench at your 
Dealer's. He has a complete stock of RIDGID 
Work Saver Tools from 
The Ridge Tool Company, F | DG i D 
Elyria, Ohio 44035. 


5000" OXYGEN 
|| WELDING TORCH 


New portable SOLIDOX welding torch goes anywhere. Only 
4 |bs. Burns amazing solid oxygen pellets and standard 
14 oz. propane. Flame exceeds 5000°F. Braze weld, silver 
solder, melt 1/4” steel. Complete kit contains: Torch, pellets, 
propane, protective glasses, nickel-silver braze rods, spark 
lighter, tip cleaner, instruction in welding techniques. Ideal 
for shops, hobby, metal repair. Professional results. Low- 
cost SOLIDOX pellets available by mail. SOLIDOX is simple 
and safe. Money back guarantee. Only $34.95 ppd. Write 
for free brochure. 


SEND ONLY $500 
pay postman $29.95 plus postage on delivery. 
Name 
Address 
City 
State ! PA |o تھے ہج چس ہس تج‎ 
Cleanweld Products Co., Box 1061, South Gate, Calif, 90280 
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| bounces up and down with those tin 
| 6.2-by-12 rear tires, setting up motio 


| solved by Pontiac before production. 


| tion, 
| pendent rear suspension. Then the pow- 


Pontiac's Amazing Radial Engine 
[Continued from page 65] 


construction with room inside for three 


| passengers on a single bench seat. There 


is no storage space aft of the seat, pul 
under-hood storage is good. 

The floor of the passenger compart 
ment is flat, unencumbered by transmis- 
sion and drive-line bulges. Instrumenta. 
tion is standard except for the extr 
gauges needed to keep temperatures an 
pressures under surveillance during th 
testing period. The automatic-transmis- 
sion shift lever is on the floor. The only 
other floor controls are the accelerator 
and brake pedals. 

Front suspension is the usual coil- 
spring design, but the rear suspension i 
something else. Because the engine i 
bolted to the rear axle, all parts of th 
drive train—engine and accessories, torqu 
converter, transmission, and rear axle 
are partly unsprung weight, with only 
pivot point in front to replace the engint 
mounts. That means the whole mas 


| 


forces that can cause handling problems. 
This, along with the problems of smoke 
previously mentioned, will have to 


For low speeds, smooth surfaces. Car- 
rying the engine in unit with the rear 
axle is unusual but not unique. Volvo i in 
Sweden used this layout on a car with 
an eight-cylinder radial engine, designed 
about 1939. When Don Waite of Tem- 
ple City, Calif., built a hot rod for run- 
ning on the salt flats in 1950, he bolted 
a Ford V-8 complete with transmission 
straight to the rear axle. And White 
produced a door-to-door delivery wagon 
with a four-cylinder horizontally opposed 
engine carried in the same fashion for 
some years. This design is considered 
workable only for very low speeds or very 
smooth surfaces. 

If the Pontiac X-4 gets into produc- 
it may be redesigned with inde- 


er train—from the transaxle forward— 
could be attached to the car body instead 
of the axle. 

The axle is located by diagonal control 
arms and coil springs that stand verti- 


| cally between the axle and a brace 


across the rear of the engine compart- 


Amazing Radial Engine in Pontiac’s Mini-Car 


nent. Additional attachment is made by 
he engine’s front pivot point. 

One of the biggest problems facing 
Pontiac in development of the engine 
ransaxle was the space to be allowed for 
ooling the torque converter. The final 
esign is similar to the shape you get 
y spreading the fingers of your hands, 
hen touching the tips of the fingers on 
ne hand to those on the other. The 
pace between the palms represents the 
pace allowed for both positioning and 
ooling the converter. 

How soon? You won't see the X-4 or 
ts offspring in the Pontiac showrooms 
"thin the next 214 years. It takes at 
east that long to tool up for a new car 
fter the go-ahead sign 1s given. But don't 
et against Pontiac's willingness to build 


with the 


A “Proven Performer'' 


Swings easy and hits hard. 


such a radical product. In the high-risk 
business of building motor cars, Pontiac 
has the reputation of being a consistent, 
heavy plunger. And a winner. 

They've done wild things before. Re- 
member the original Tempest with its 
bent driveline? And automatic transaxle? 
Pontiac's overhead-camshaft six is still 
the only one made in this country. New 
ideas coming up in Pontiac's advanced- 
engineering department still get the at- 
tention of top management, just as when 
John Z. De Lorean, who is now Chevrolet's 
general] manager, worked there. While 


Chevrolet's approach to the small car so 
far has been £otally conventional ( Chevy's 
XP 887 is expected to borrow much from 
Vauxhall engineering practice), Pontiac 
is already سس‎ far ahead. "E 


Dura-Cushion Grip absorbs shock. 


And Plumb Fiber-Glass Handles are 
guaranteed not to break, bend or 
collapse in normal use. 

They have been for over 13 years! 
FAYETTE R. PLUMB, INC. 


19137 
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PHILADELPHIA, PA. 


SIDEBURNS $3 


Wear All Three 


IMPORTED 


OPENS quickly, easily locks into position. 
Blade can't shut when in use. PUSH BUT- 


TON release, Handy pocket size, yet with a 
rugged. Fine quality, polished stainless 

steel razor-sharp blade. PIERCES 

METAL. Narrow tapered blade $ 88 thrills, targets. 
with thick rigid backbone for steel. 

heavy duty trouble-free use. 

Fine outdoor knife for sports- Free $2.75 

men. Comfortable handle. Safety Postage | ). 


guards. 


when answering advertisements 


pm EXCITING, ROMANTIC, a 


y) IMPRESSIVE LOOK ; 


ANYTIME! 


HAVE THE LOOK MEN ENVY AND 
WOMEN ADMIRE WHENEVER YOU CHOOSE! 


Now at last you can have the experience of 
wearing sideburns, mustache, or Van Dyke that 
is so real looking your friends will think it is 
your very own! 

Competition tough . . . want to impress your 
employer or girl friend . , . want to look older 
or younger or different . . . cool or sharp??? 
Do you miss the attention you should be get- 
ting?? Try a Masculiner Van Dyke, Sideburns 
and/or Mustache . . . all three, separately or 
in different combinations . . . and see the 
amazing difference . . . in your NEW LOOK you 
can have in seconds! Don't miss out on all the 
fun that so easily can be yours! Send for your 
Mustache, Sideburns and Van Dyke »' »nce! 
Simply check the color you want in thc coupon 
or send a sample of your hair and ‘save the 
matching to our expert . . . or orde; in the 
color you choose. MAIL COUPON NOW! 

Adheres securely . . . off and on in seconds 
. - . Can be worn as is or trimmed to just the 
style you want . . . wear it confidently when- 
ever you can to have the LOOK you want for 
yourself! 

FREE: Complete instructions on how best to 
wear your Van Dyke, Mustache or Sideburns 

. sent in plain wrapper with order. 


To Order: rive hair color: [] Blonde; [] Black; 
O Light Brown: O Medium Brown; O Dark 
Brown: O Grey; Û Silver; O Auburn; or send 


hair sample 
Mustache $2: [] DeLuxe Mustache $5: 
DeLuxe Sideburns $35: 


[] 
[] Sideburns £3; [! 
a Yan Dyke 8٤ ] DeLuxe Van Dyke $5. 


All three $6: O All three DeLuxe ۰ 
MAIL TO: Masculiner Co. 
Dept. 152; 160 Amherst St., 

East Orange, New Jersey 07019 


ENNEMSOLD ON MONEY BACK GUARANTEE: Il‏ کا 


LOCK-BLADE KNIFE [ 


Order now. 


Always give your Zip Code 


| BEFORE 
| 133 LBS. 


Eres 


Denver Mint 
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Metal Piercing Throwing Knife 


Great for hunting game. Weighted, bal- 
anced for sure throwing accuracy. Hits 
hard smack. FAST, EASY TO 
THROW. Use for self defense, hunting, 
Razor sharp cutlery 
10" long—Double edge. Wrapped 
leather handle. 99¢ (2 for $1.85) (3 for 
EKnife-throwing 
FREE. Order Now. 


WORLD CO., Dept. APS, 1 Park Ave., New York, N. Y. 10016 


10-DAY FREE TRIAL 
Lifetime Guarantee 


1 


95 
POST 
PAID 


SS r/y Fits ordinary 110V outlet 
> A Not one but 3 welding heats 


Weld, braze, solder or cut most anything made of metal. No experience necessary. 
Follow simple instructions to make repairs on cars, trailers, farm and lawn equip- 
ment, bicycles, appliances, etc. Make campers, boats, furmture, hundreds of valu- 
able items. NOTHING ELSE TO BUY! Comes complete with full face shield, $2.00 
pack of welding and brazing rods, heavy duty power cables, special electric torch 
attachment, ground clamp, flux, easy-to-follow illustrated instructions, rod holder, 
etc. Uses standard We” rods and la" carbons to weld iron, steel, brass, bronze, 
aluminum, other metals. New improved HEAVY DUTY circuit gives more welding 
power. Gives 4 times the heat needed to melt toughest iron. Plugs into ordinary 
110V outlet. 3 WELDING HEATS . . . Not just one as with other low cost models. 
Use "high" for tough jobs, “medium or "regular'" for lighter work. This impor- 
tant feature saves you money and time. Makes it possible for even beginners to 
start welding professionally the very first day. Pays for itself quickly, 10 day 
MONEY BACK GUARANTEE. You must be satisfied or return for refund. 

FREE automatic arc striker. Now weld with push-button ease. 

SEND ONLY $2.00. Pay postman $16.95 plus postage when delivered, or send 
$18.95 cash, ck., M.O., for fast postpaid shipment. 


WEL-DEX MFG. CO., Dept. w-11, Box 10776, Houston, Texas 77018 


Brand New 
, 1969 Model 


Instantly Stops TT e 


Assailants run screaming 
when sprayed in face with 
DEFENDER. When you're 
in danger, simply press top. 
‘Temporarily leaves attackers 
| helpless. Dyes skin identify- 
ing 0-2 Effective up to 15 ft. Lip-Stick size-hides 
easily in palm of hand. Women buy on sight. Amazing profit 

SAMPLES for TRIAL Sample offer sent to all whosend name at 
once. Postcard will do. SEND NO MONEY, Just your name, 


KRISTEE CO. Dept. 703 Akron, Ohio 44308 


SUPPORT 


instructions 


UNITED 


LAST COMPLETE SILVER SET $2.95 m 25c p.p. 


Brilliant uncirculated 1964 Phila. or Denver 
mint with scarce J.F.K. Silver lo dollars 
$2.95 + .25 p.p. 50c rift case. Both 
10 coins $5.50 + .25 p.p. Free luxurious $1 
Velvet lined, mold Soi wssed presentation 
case (as illust.). Save. 10 sets $49.50— 
twenty sets $05. Fifty sets 3225. Collectors 
rare 80 vr. old uncirculated silver dollars $4. 
each in rift case + .25 p.p. Five asst'd dates 
in luxurious velvet lined De EE case 
$19 + .50 p.p, 5 sets (25 coins) $90 1.00 
p.p. Roll of 20 silver dollars $70. Five rolls 
160) coins $2340. Ten rolls $660, Add .50 
per roll p.p. Monev back guarantee, A valu- 
able gift or investment ranidly growing in 
value. Write for free catalog. Member Retail 
Coin Dealers Assn. Amer. Numismatics 
Ass'n. Est. 1941. Novel Xumismatics, 31 - 
2nd Ave., Dept 90, New York, N.Y. 10003. 
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mints 


IN 14 DAYS 
Ehrlich did on the Crash- 


GAINS 13 LBS. 


That's what Al 
Weight Formula #7 Plan. This pleasant, 
natural method has helped thousands of 
other underweight men and women gain 
| pounds of healthy weight fast. Crash- 
Weight is a super-packed delicious drink 
with 1800 extra calories. Comes in 2 tasty 
flavors: chocolate or vanilla (indicate 
| choice). Free 56-page weight-gaining course 
included, 7-day supply $7.50. 14-day 
supply $14.98. Joe Weider, Dept. 100- 
49CW, 531-32nd St., Union City, N.J. 
(07087. 


CEREBRAL 


PALSY 


MOMENTOS of the infamous 3rd 


REICH. 


10"x12"x11^5" Cast 


HEER Wall plaque, Bronze 


finish 
frame. 


with 


wood grain 
While 


they last 


$6.00 Postpaid. 


Our fully illustrated relic 
collectors CATALOG 


Helmets, 


of. 
Hats, Medals, Pins, 
Photos. Post- : 
Wo agg Flags, 


or Air Mailed to ‘you for $1.00. 


Ltd., 


Box 2063, 


St. Louis, Mo. 


63158 


MAIL 
ORDER 


SHOPPERS’ MART 


A selection of products available by mail for Popular Science readers. 
All merchandise nde on a maniy back guarantee. Order directly from advertiser. Please include your zip code. 


FREE!!! POWERFUL MUSCLES FAST! 


Fantastic New Discoveries in the science of 
bodybuilding. Now, in the privacy of your 
bedroom, our method will add inches of 
powerful muscles to arms, chest, shoulders 
& legs. Learn secrets on trimming the waist 
with ultra-modern methods—fast! Regard- 
less of age, skinny or overweight, we can 
transform your body to physical perfection. 
Results Guaranteed! Send for free brochure. 
Universal Bodybuilding, Box 4327 A-30 
Northeastern, Dearborn, Mich, 48126. 


bold. 


Attention getter 
ko Bri 5-hp 
Briggs & Stratton 
turning on like 
a full house. 
Up and away. With 
„ tough styling. 
! . And Mini-Matic 
SFF 2-speed automatic. 
این‎ Be boldona 
2 "Lil" Indian mini-bike. 


a ad INDIGN 


m MICHRINA ENTERPRISES, INC. 


See your dealer. 
Or send 25c to "Lil" Indian brochure, 11865 
Levan Road, Dept. 3. Livonia, Michigan 48150. 


PEG-O-CLIP 
ENDS WORKSHOP CLUTTER 


A universal holder that can be used with 
baby food, mustard, instant coffee, spice 
or mayonnaise jars. Holds tools, kitchen 
utensils, sewing supplies; can be used on 
peg board, shelves or walls. Strong—Con- 
venient—Versatile. 10 for $1—or 30 for 
$2.50. Postpaid. No C.O.D.'s. McGregor 
Enterprises, Box 98, Alba, Michigan 49611. 


. Dept. 


ONLY $39.00 BUYS COMPLETE 
FLEXIBLE SHAFT TOOL KIT 


This is the most wanted tool for grindina, 
carving, routing, polishing, cutting, buff- 
ing, etc. You get handy hangup model 
FOREDOM Flexible Shaft Power Tool com- 
plete with lis HP electric motor, flexible 
shaft, and all purpose collet-type handpiece. 
FREE accessory kit worth $7.00 included 
when you send check or money order. Money- 
back guarantee. FOREDOM ELECTRIC CO., 

PS-255, Bethel, Connecticut 06801. 


> Thousands of 
a exciting tool: 
" values! 


SILVO ( BRAND NAME) TOOL CATALOG 


Thousands of Exciting Tool Values! Stanley, 
Millers Falls, Skil, Thor, Wen, Disston, Wiss 
Wellsaw, Dremel, Speedy Sprayers, Plumb, 
Huot, Kennedy, Channellock, Porter-Cable, 
Rockwell, Helios, Vise-Grip, Crescent, Rid- 
gid and many other Nationally Advertised 
brands of Tools & Supplies. We ship 
Coast to Coast at prices Hard to Beat. Send 
25c for our big 132 page tool catalog to- 
day. Silvo Hardware Co., PSD-4, 107 Wal- 
nut St., Philadelphia, Pa. 19106. 


New SLIM-GARD is the fast, space-age way 
to trim inches off your middle, waist, hips 
& lower back without exercising or giving 
up favorite foods. Wear it & immediately it 
massages & starts to melt the fat 
Stretches approx. 6". Large, strong zipper 
makes it easy to slip on & off. Finest neo- 


prene rubber used. Waist sizes 30-36, order | 


Medium; 37-42, order Large. Only $9.98 
from: Slim-Gard Co., Dept. 100-495G, 531- 
32nd St., Union City, N.J. 07087. 


| 44092. 


KNOCK OFF WEIGHT AND INCHES FAST 


off. | 


| Co., 6875 S.W. 81st St., 


EVERY HANDYMAN NEEDS 
HANDY DANDYS 


Handy Dandys are sturdy, plastic caps that 
snap into Va" pegboard and hold quarter 
twist baby food jars. They're ideal for 
storing all kinds of supplies, parts and 
small tools. ''Try-'Em-Ovut Package'' of 8 
only $1 ** 36 for $3.50 ** 72 for $6 ** 500 
for $36.50. Shipped USA postage prepaid— 
no C.O.D.s. Wickliffe Industries, Inc., 
P.O. Box 286, Dept. PS-4, Wickliffe, Ohio 


...boat plans 


| - mm 


full : size patterns 
frame kits.......... 


BOAT PLANS —PATTERNS —FRAME KITS 


Send 50¢ for Glen L's new catalog of over 
76 build-it-yourself designs with step-by- 
step instructions. Inboards & outboards, 
jets, 16' to 36’ cruisers, 8’ to 21° sailboats, 
houseboats, hot boats, boat trailers and 
camper trailer. Books: Inboard Motor Instal- 
lations In Small Boats $6.00 ppd; Boat 
Building with Plywood $7.50 ppd; How To 
Build Boat Trailers $3.00 ppd. Glen L, 
9152P Rosecrans, Bellflower, Calif. 90706. 


DIAMOND-TIP ENGRAVING PENCIL 
No batteries or electricity needed! As easy 
to use as a pencil! Highly polished, genuine 
diamond point in metal holder. Permanent- 
ly engraves names, initials, designs on even 


hardest surfaces: any metal, plastic, glass, 
ceramic! Ideal for marking tools, sports 
equipment, records, cameras, etc.; for dec- 
orating glassware & jewelry. Money back 
guarantee, $4.95, postpaid. No COD's. 
(Add state tax if nec.) Dixie Diamond Tool 
Miami, Fla. 33143. 
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CLASSIFIED ADS $1.75 per word 


1 AUTOMOBILES & 
MIDGET CARS 


VOLKSWAGEN POWER RULES! New 
80 page catalog of hi-performance and 
custom accessories for all model Volks- 
wagens. Send 25c to: Honest Charlev Inc, 
Box PSV 8535, Chattanooga, TN 37411. 


2 AUTO SUPPLIES & 
EQUIPMENT 


ANTIQUE Car Pistons, Gaskets. Gears, 
Valves. Etc. Cataolgue $1.10. Antique Auto 
PS10 Milwaukee, Wisconsin 53204. 


MODEL ''A" Parts. List 25c, Matco, 303 
South Walker. San Pedro. Calif. 90732. 


GARAGE Door Operators—$65.00. 14 
Hp. Geared motors. Chadco, 9124 Tripp. 
Skokie, Ill. 60076. _ 2 c" i 


CROSLEY And Foreign Car Paris Dis- 
counts. Service. 616 Burnside. Inwood. New 
York 11696. 7 


REFRIGERATOR Auto Boat. Feeley- 
150-15 Avenue. Iberville, Quebec. Canada. 


BURGLAR-ALARM for cars! Protects 
Car, Tires. Gas, Gontents. Fits All makes! 
Easily Installed! 10-Yr, written guaran- 
tee. $12.95 pp. Protect-Alarm Systems. Box 
805. Chattanooga, Tenn. 37401. 


“BIG FOUR” Dealers Cost Sheets on 


1969 Automobiles And Accessories. Excel- | 
lent Information For Bargaining On New | 
Cars. $1.00 Plus Self-Addressed Stamped | 


Envelope, Box 112, Niota. Tennessee 37826. 


TIRE Inflator—No one who travels 
should be without—Inflate tire to 244 
Seal Puncture, Send $2.98—Inflator, 1800 
Summey Ave., Charlotte, N.C. 28205. 


3 AUTO TRAILERS & 
CAMPERS 
BUILD Your Pickup Camper. Precut 
Kits, Blue Prints, Supplies. Literature 10c. 


Comstock Trailers, Dept. 665, Parsons, 
Kansas 67357. ۱ 
PICKUP Camper. Trailer or Pickup- 


Cover... Build Yourself. Save! Complete 
Plans $3. 95 each, Cover plans $2.00. Econo- 
line Bus or Van, Bus Conversion drawings. 
$2.95 each. Satisfaction Guaranteed. Equip- 
ment Catalog $1.00 (refundable). Details 
10c. Viking Camper Supply, 99-J Glen- 
wood, Minneapolis, Minnesota 55403. 


CAMPING trailer kit. Tent top. 16' size 
$333. Complete do-it-yourself plans with 
15 photos $3.00. Circulars 15c. Stratford 
Trailers, 3765, Stony Creek, Conn. 06405. 


BLUEPRINTS And Manual To Build 
Truck Campers Trailers And Supply Cata- 


log $2.00. Catalog 50c. EKamcraft. Box 
1153-P.S., Milwaukee, Wis. 53201. | 
BUILD Your Pickup Camper. Precut 


kits. 
Comstock Trailers, 
Kansas 67357. 


4 MOTORCYCLES, BICYCLES 
& SUPPLIES 


BUILD Your Own Minibike! NO WELD- 
ING REQUIRED!! 
Enterprises. Dept. 
Jose, California 95117. 
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Blueprints. Supplies. Literature 10c. 
Dept. 665, Parsons, 


er insertion, payable in 
advance. Minimum ad, 10 words. Advertisers using P.O. Box 
number in ad must furnish complete name & street address 


Plans $2.00. Westate | Waiches, 
PS-4, Box 9216, San: 


for our records. 
April 27) 
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Closing date for May 
is March 15. 


Send copy and remittance Q, 


| ems, 


POPULAR 
SCIENCE 
MONTHLY 


355 Lexington Ave. 
New York, N. Y. 10017 


issue (on sale 
No cancellation after March 10th. 
K. Kelly, Classified Adv. Mer. 


INDIAN Motorcycle Dealers Wanted— 
Fine opportunity to sell new 1969 models 
famous Indian. Also opening for rider 
agents in small towns. rural districts. 50cc 
Ponybike, three speeds, 50 mph small mo- 
torcycle, bigger, faster. more powerful 
than minibike. Speedometer included. 
Specify color red or gold. trail rear tire or 
regular. Immediate delivery. Send check 
or money order. We prepay freight in U.S. 
Floyd Clymer Manufacturer Indian Motor- 
cycles. Dept. PS. Los Angeles 4. Calif. 
Free catalog describes our 400 automotive 
books. 

SNOW Vehicle & Kart Catalog. Hop 
up accessories—speed and performance 
equipment—manifolds, engine mounts. ex- 
haust systems. Send 25c. G.E.M. Products, 
496 East St. Charles, Carol Stream, Illi- 
nois 60187. 


MOTORCYCLE Turn Signals. Acces- 
sories, Catalog 25c. Houston, PS. Lockport, 
Illinois 60441. 


HARLEY-Davidsons 
New, used parts, accessories. all models. 
Bulletin 35c. Knuth's (Factory Dealer!, 
2491 W. Fond du Lac, Milwaukee, Wiscon- 
sin 53206. 


— Used bargains. 


— ou; m om XE 


MOTORIZE your Bicycle with Lawn 
Mower Engine. No Welding. Easy Plans 
$2.00. Motor's, Box 415, Baraboo, Wiscon- 
sin 53913. 


HONDA  50- 90-160 Speed Equipment. 
Cams-Big Bore-Stroker. Columbia Engi- 
neering, 2105 E. 37th St., Los Angeles, 
California 90058. 


CONVERT Bicycle To Motorbike! Plans 


—$2; Go-Cart Plans—$2. Go-Byk Indus- 
tries, Rothsay, Minnesota 56579. 

. BUILD ‘Popular Mechanics" MINI- 
BIKE featured June 1967 issue. Detail 


plans, photographs $2.50 refundable. Kits. 


parts, engines: factory discount prices. 
Catalog 25c. Gilliom Mfg.;: PSC: St. 
Charles, Missouri 63301. 


RALEIGH Bicycles. parts & accessories 
3-5-10-15 speeds, folding exercisors, tand- 
unicycles. Send 50c for catalog. 
Stuyvesant, 178 First Avenue, New York 
City 10009. 


5 AVIATION 


HOMEBUILT: Real Enclosed Helicopter. 
24 Pages Ideas, Information, $2.50. Build 
“Executive” Helicopter. Drawings. Speci- 
fications, $2.00. Helicopter Development, 
Box PS147, Washington, N.J. 07882. 7 


NEW surplus aircraft type Continental 
T-cylinder air cooled 240-HP engines. 
Lightweight. ideal for airboats. snowsleds, 
auxiliary power, etc. Ready to run, 
$395.00. Brochure 25c. Chris Stoltzfus, 
Coatesville, Penna. 19320. 


BARTLETT Flying Saucer. Ashanti + ma- 
chine hovers 200 lb. man over land. water, 
powered by ordinary lawn mower engine. 
Easy to build. Fun to fly. Complete Plans 
Kit Brochure, and Photo Review $3.00. 


| Write: Herb Bartlett, Box 3234-B, Scotts- 


dale. Ariz. 85257. 
Plans, 


AIRBOAT. Propellers, Engines. 
Kits. Supplies. Complete Airboats. Out- 
board  Airdrives. Catalog $1.00. Banks- 
Maxwell, Box 3301-G, Ft. Worth, Texas 


| 76105. 


HELICOPTER. One-man, Portable. In- 
formation 10c, Kit information 10c. Photos 
25c. Three-view drawings 25c. Plans $1.00. 
Compcop. Box 1267, Redwood City, Cali- 
fornia $4064. 


6 ASTRONAUTICS 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits. cones, engines, 
launchers. trackers. rocket aerial cameras, 
technical information. Fast Service, Estes 
Industries, Penrose 32, Colorado 81240. 


ROCEETS!! 2000 feet altitude. Powerful 
motors — Kits — Tubes — Cones — Para- 
chutes — Launchers. New Illustrated Cat- 
alog — Rocket Data — Diagrams — 25c. 
Rush Delivery. Centuri Aerospace, Box 
1988. Phoenix, Arizona 85001. 


FLYING Saucers NASA vicinity photo- 
graphic proof $1.00. Spotters, Box 33281, 
Houston. Texas 3۰. 


EARTHRISE Above moon, as seen by 
Apollo. Beautiful poster 23x30". $1.50. 
Green Cheese. 1408 E. Grand River, East 
Lansing, Michigan 48823. 


LIQUID Rocket Plans $2.98. Amateur 
Rocketry Magazine, 50c. Catalog 25c. Star 
Space Systems, Box 1101, Glendale, Cali- 
fornia 91209. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


KAYAKS—One-man $19.50; two-man 
$24.50; Sailboat $44.00. Exciting Sitka 
Kayak Kits known world wide for speed 
and safety. Assemble in one afternoon. 


Free pictorial literature. Box 582-5, Wil- 


loughby. Ohio 44094, 


PLANS. Full Size Patterns, Frame Kits 
with step-by-step instructions specially for 
amateurs. New “Glen L” Boats 8' to 36' 
Sail, Jets, Inboards, Outboards, Cruisers, 
Houseboats. Hot Boats, Catamarans, Hy- 
dros ''plus'" boat trailers and a camper. 
Send 50c for complete catalog. New ''How 
To Build Boat Trailers" Book 53.00 pnd. 
Glen Marine, 9152 Rosecrans, Bellflower, 
California 90706. 


NEW, used, rebuilt marine motors, Ma- 
rine conversions, fittings, Free catalog. 
Stokes Marine Supply, Dept, 23, Cold- 


boards. 4 H.P. $108.00. . . 715-$224.00 . ہے‎ 
9 Electric Start $288.00 18-$316.00 . . . 
40 Electric $514.00 , . . 65 Electric $698.00 
ei xt a Sizes . . . Literature 50c. Elec- 
tra Marine, 1427 Broadway, Brooklyn, New 
Xork 11221. 


BOAT PLANS, FRAME KITS, 

BOAT KITS. World's largest catalog— 
Over 200 top eds ador for the amateur 
builders. New catalog includes Cruisers, 
Runabouts. Deep vee's, Catamarans, Tri- 
marans. Houseboats. Sailboats from Small 
Sail Fish to 34 ft. motor sailers. large 
selection of inboard and outboard Hy- 
droplanes, Send $1.00 for large new plan 
& kit catalog or $2.00 for catalog plus 
Boat Builder's Guide. Tlark Craft Boat 


Company. 16-S Aqua Lane, Tonawanda, 
New York 14150. 
PROFESSIONAL Marine Engines from 


Star Marine kits. Engines—Gears—Props 
— Everything necessary for your boat pro- 
pulsion. Write for free brochure. Star Ma- 
rine Engine Works, Berkeley, Calif. 94710. 


ن 


FREE catalogue—plans for canoes, Ka- 
vaks, accessories. Quicksilver, 115 Mc- 
Gavock Pike, Nashville, Tennessee 37214, 


FIBERGLASS. Resin. Foam. Brass. 
bronze screws. Prepaid, no tax. Boat plans 
Catalog 25c. Stiles, 11-5 Mantua Hts., New 
Jersey 08051. 


SEAGULL Owners Attention!!! Long- 
range fuel tank. 3 gallons. Quick connect. 
Pressurized. $27.95. JTS Imagineering, Box 
886. Manhattan Beach, Cal. 90266, 


FULL size. cut-to-shape boat patterns, 
blueprints. Send 60c for big New illus- 
trated ''Build a Boat” catalog includes 
Fishing Boats. Garvies, Cruisers, Catama- 
rans, Houseboats—7's to 38’. “How to 
build a Boat” booklet $2.50. Cleveland 
Boat Blueprint Co.. Box 18250, Cleveland, 
Ohio 44118. 


CANOES, Kayaks Partially Assembled 
$20.00 up. Cristy Jan Canoes, 424 W. 
شا نت‎ Hillsboro, Oregon 937123. Free Liter- 
ature. 


MARINE & Trailer Supplies at Dis- 
count. Walters Marine Supply. Inc., 2620 
Deepwood Drive. Wilmington, Del. 19803. 


BOAT Kits. Molded Fiberglass. Save 
money—assemble yourself, Factory mold- 
ed sections bond into one-piece craft. 30 
models—14' to 33’, Cruisers, Runabouts, 
Houseboats. Sailboats. Big line acces- 
sories, motors, trailers. Easy terms, Free 
88 page catalog. Luger, Dept. AC-69, 9200 
Interstate 35 W South, Minneapolis, Min- 
nesota 55431. 


RAYARS—One-man $19.50; two man 
$24.50; Sailboat $44.00. Exciting Sitka 
Kayak Kits known world wide for speed 
and safety. Assemble in one afternoon. 
Free pictorial literature, Box 582-S, 
Willoughby, Ohio 44094. 


RACE Boat Plans, Kits. Hardware, 
Hydros, SEs, Runabouts. Inboard and 
Outboard. Catalog of 24 models. 80. 
Champion Boats, P.O. Box 9215-B, Long 
Beach, Calif. 90810. 


FIBERGLASS Canoes. Four Exciting 
Models. Easily Assembled Kits. $39.95 up. 
Factory Direct. Free Literature. Riverside 
Canoes, Box 5595-CD, Riverside, Califor- 
nia 92507. 


FREE 1869 Catalog—Gray inboard, in- 
board-outboard marine engines. gasoline 
and diesel. Graymarine Corporation. Cold- 
water, Michigan 49036. 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


ELECTROPLATING Equipment And 
Supplies, Send $2. Refundable. For For- 
mulas, Equipment Guide, Operation Data 
And Catalog. HBS Equipment Division, 
Dept. NT, 3543 East 16th, Los Angeles, 
California 90023. 


APPLIANCE — Lamp parts. Wholesale 
catalogue 25c. Seco. 109 South 20th Street. 


— = 


HOUSE Wiring Package. Electric Wiring 
Materials for New Homes. Details. Minute 
Supply, Box 566, Iowa City, Iowa 52240. 


10 WELDING, SOLDERING 
X WELDERS — 110/220, 150 


$53.50. Morris, 
New York 12303. 


150 Amperes 


1070 Inner, Schenectady, 


11 DO-IT-YOURSELF 


DO-IT-YOURSELF  Simplified-Central 


Air-Conditioning. Approximately $400 for 


homes with forced Air Furnace. Write for 
Ur EP brochure. McGraw-Edison 
ü., 


WATER!! Drill Your Own Well the 
easy, economical way with Amazing New 
Invention, Save 756%. Free information, 
DeepRock Drilling Company, Opelika. Ala- 
bama 36801. 


BURGLAR-Fire Alarm supplies and in- 
formation. Free Catalog. Protecto Alarm 
Sales. Box 351, Birch Run. Mich. 48415. 


"20'x12' garage package, plans, mate- 
rials direct from mill $500.00. Forest In- 
dustries, 11957-54th Street, Edmonton. 
Alberta.'' 


COFFEE Liqueur. mix your own after 
dinner drink for 14 retail Price. Send 
$1.50 for Recipe. B. Low, 6808 Neil St., 
Riverside, California. 


12 HOME CRAFTSMAN 


FREE! World's largest leathercraft cata- 
log. Hundreds of Make-it Ideas. Tandy 
Leather Co., Dept. J-67, Fort Worth, Texas 


*FREE Catalog—over 10.000 handicraft 
items. Supreme Handicrafts. Box 395-P5, 
Sioux Falls, South Dakota 57101. 


———Ó€——— 


1-Pl, 264 Clinton Stb., 
York 11201. 


| $2.00 


"o N. Clark Street, Albion, Mich. | 


CABINETMAEKING Made easy and, 
"How To Make Formica Counter Tops." 
two excellent Guides let you build Kitchen 
Cabinets and Counter Tops like profes- 
sionals, Extraordinary Guides bring Mas- 
ter Craftsman's shortcut methods. Satis- 
faction guaranteed. Write: Japs, 126-L 
Seventh North, Hopkins, Minnesota 55343. 


PATCH Chipped Porcelain Sinks, Tubs 
Yourself-Easy!! Kit $3.69, ‘‘Patchmaster’’, 


68 Glenn, Camarillo, California 93010. 


$21.00/HOUR Profit Possible — from 
Home Picture Framing Business, Write: 
Japs, 126-LM Seventh North, Hopkins, 
Minnesota 55343. 


100 PATTERNS Of smart Gifts, Novel- 
ties, Shelves, 


EASY-To-make furniture using peg and 
wedge construction.  Plans-Ideas $2.00. 
Direct Distributors, Box 394P, DeKalb, 
Illinois 60115. 


FOUNDRYETTE 2400 F, 115 to 48 lb. 
capacity. Circular 10c, Kansas City Spe- 
cialties Box 193. Middleton, Wis. 53862. 


BUILD Beautiful Covered Wagon Lamp. 
Directions $1.00. 4806 So. 4680 West 
Kearns, Utah 84118. 


STAINED Glass lamp kits and supplies. 
Catalog 10c. Ascher] Studios, 869 Center 
Road. Hinckley, Ohio 44233. 


MAKE Figurines, plaques and statues 
with hard plaster. Also make your own 
molds. For details write, Wolfe Special- 
d Box 561-A, Melbourne Beach, Fla. 


PLASTER, Resin Molds, Catalog 25c. 
Village Craft, 9360 West Village Pkwy., 
Lakewood, Colorado 80215, 


13 TOOLS & MACHINERY 


BRAND Name Tool. Hardware Catalog. 
(Refundable). Lowest prices: wide 
selection. Mid-Michigan Supply, Box 601N, 
East Lansing, Michigan 48832. 


SMALL Foundry Furnaces, Supplies. 
Free Literature. Pyramid Co., 3736 South 
Ith. Avenue, Phoenix, Arizona 85041. 


ROUTER Bits, High Speed, 14” Shank, 
Used. Excellent Condition. $2.50 Dozen 
Postpaid. Lillian’s, Box 17165-S, Chicago, 
Illinois 60617. 


HORIZONTAL Milling Machine, Plans 
$2.00. Microm, Box 2313-A, Santa Ana. 
California 92707. 


. Direct Supply, — 
Springfield, Ohio 45505, 


HOME CRAFTSMEN — INVENTORS 
DOES your home workshop need a drill 
press vise, hydraulic bench press, a melt- 
ing furnace, etc? If so, "EDCO T 
PRINTS" can help you. They're DELIB- 
ERATELY DESIGNED to look profession- 
al. a pleasure to build and economical. 
For tool prints with this threefold value, 
that can be constructed with simple tools, 
write: “EDCO TOOL PRINTS", 306 Por- 
tola Way, Tracy, California 95376. Litera- 
ture free, 


p 


14 ENGINES & MOTORS 


BIG Steam Engines. Kits. Catalog 50c. 
Reliable Industries, New Baltimore, Michi- 
gan 48047. 


REWIND car generator for 110 V.A.C. 
power plant. Plans $2.00. R. Schmauss, 
1228 E. Cass St.. Tampa. Florida. 


OPERATE Three Phase Motors from 
Single Phase. Three Ways. $2.00. Donald 
Howell, Barnesville, Ohio 43713, 


MACHINE Tool Reconditioning $18.50, 
Advanced Diemaking $9.95. Basic Die- 
making $10.95. Send 10c for book catalog. 
Machine Tool Publications. 811S, Com- 
merce Bldg., St. Paul, Minn. 55101. 


18 CAMERAS & PHOTO 
SUPPLIES 


STROBEMETER. Measures accurate f/ 
stop. Any Strobe $59.95. Camra-Fair, 1763 
Grand Ave., Baldwin. N.Y. 11510. 
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GERMAN EXCLUSIVES “Masterpieces 
of Photography—and how to shoot them''. 
Superbly printed in Germany. only $1. 95. 
Also “Venus International” $6.50. INTER- 
GRAPHS, Box 57, Kenosha, Wis. 53141. 


-— س سا کا کہ m‏ 


FREE! Free!—Photographic and Opti- 
cal Bargain Book. Jimsco, Dept. 4AID, 
heed Waukegan Road, Morton Grove, Ill. 
6 


SELL Your Photos. Booklet Tells How. 
Only $1.00. Hicks. 600 Forest, New Ellen- 
ton, S.C. 20809. 


MOTION PICTURE & 
COLOR SLIDES 


175-FOOT 8MM. PREVUE MOVIE . 
Only $1.99. See Laurel & Hardy. Char lin. 
Fairbanks. Keystone Cops. Gish, Pickford, 
Chaney . comedy, drama, adventure, 
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history from the silents! Taste the fun of | Florida 33595. 


great movies right at home! Order today 
... Specify standard or Super 8. Free cata- 
log, Blackhawk Films, 701 Eastin-Phelan 
Bldg.. Davenport. Iowa 52808. 


FREE! 64-page catalog. 8-16mm film. 
supplies, processing equipment. Superior. 
442-448 N. Wells, Chicago. Illinois 60610. 


35MM. ای‎ SLIDE SAMPLER . . 
20 “best” 2" .. . $1.00. Free catalog 
Hundreds of aot ws ‘travel, circus, wild- 
life. flowers, railroads. war. etc. Order to- 
day. Blackhawk Films, 702 Eastin-Phelan 
Eidg., Davenport, Iowa 52808. 

16MM SOUND-Projectors. Films. New, 
Used for Sale. Free Catalog, National 
Cinema, 333 W. 5'ith St., New York City. 
New York 10019. 


FREE Catalogues, 5.000 8-16MM Films, 
International-S Films, Greenvale, N.Y. 


UNUSUAL movie supplies, Free circular. 
Esoh. 47th Holly, Kansas City. Mo. 64112. 

16mm SOUND Features And Shorts. 
Bedner, 5300 So. Talman. Chicago. 


35 MM COLOR Slides, 10.671 Individual- 
ly Sold. Described Encyclopedia-Catalog 
10c. Wolfe Worldwide, Dept. 16-39, Los 
Angeles. California 90025. 


8mm. SUPER 8 16mm, film processing. 
duplicating. enlarging, reducing. rejuve- 
nanos, Fresh film, Movie subjects, List 
25c. Movies, 614 Washington, Allentown. 
Penna. 18102. 


SPACE-Nature-Underwater slides. Sam- 
ple slide 25c, free catalog. fmERE. Box 608. 
Dana Point, California 92629. 


20 PHOTO FINISHING, 


PHOTOCOPIES, ETC. 


CAMERA Fans! Expert pnotofinishing 
and fresh Kodak film returned: 8MM 
Kodachrome $3.45; 8 Exp. Kodacolor 
$3.40; 35MM Kodachrome. 20 slides, $3.15; 
8 Exp. black & white 99c. We give you 
free photo stamps to redeem for gifts. 
Satisfaction guaranteed. Send exposed film 
or request mailers and complete price list. 
Direct Mail Photo. Box §8352-PS. Pitts- 
burgh, Pennsylvania 15218, 


PHOTOGRAPH ALBUM INNOVATION: 
Transparent film holds vour prints! Re- 
move or re-arrange enlargements. 20 
pages, 113397۳83897 Specify silver-blue, sil- 
ver-green, bronze cover. $5.50 postpaid. 
Wiseman, P.O. Box 184, Gig Harbor, Wash. 

35 
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HOBBIES & 
COLLECTIONS 


COLLECT Military Miniatures. 500 mod- 
els, Catalog 50c. Bussler. Box 10T-E, Wol- 
laston. Massachusetts 02170. 


FREE Pricelist. Worldwide Seashells. 
Box 13288. Tampa, Florida 33611. Book $1. 


FREE: German Regulation Medal; send 
50c postage. handling, get catalog; Iron 
Cross $1.50; 5.5. Pin 50c; rum Club, 
Box 71. Rockaway Park, N.Y. 11694. 


CHESS By Mail—Compiled As Received, 
30 names, 50c OK. 2266 Glencoe, Sacra- 
mento, Calif. 95826. 
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| know-now. Free catalog , . . 


| 23A 


| semi-precio 


| ical 


23 MINERALS & 


PRECIOUS STONES 


MROCKHOUNDS— Gem Cutters—Jewelry | 
akers 
press! Biggest supplier to hobbyists and 
craftsmen offers you tools. materials, 
equipment, introductory bargains and 
write QGrie- 
ger's, Pept. C-14. 1633 E. Walnut, Fasa- 
dena, Callfornia 91106. 


GOLD--10 Small Nuggets Panned from 
Oregon Streams, $1.00, Robert Brandt, 
Sweet Home. Oregon 81386. 

EARTH Science Rochound Magazine 
Subscription $2.50. Sample 35c. Box 550- 
PS, Downers Grove, Illinois 60515. 

HAND Carved Mexican onyx chess set. 
King 4 inches tall $15.95 ppd. Semi Pre- 
cious Shop, P.O. Box 965. Venice. 


GEMSTONE & 
COSTUME JEWELRY 


“MAKE PROFESSIONAL J EWELRY”’ D^ 
for Gifts-fun or profit. Send 25c for in- 
structive S ا‎ catalog of jewelry parts. 

us stones, rhinestones. beads 

lus "How To” section. Easy to assemble, 

as everything you need. “No special skills 

required". Sy Schweitzer & Co.. Inc.. P.O. 

Box 71-Gedney Station, White Plains. 
New York 10605. Dept. P. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


ANTIQUE Posters. Free Catalog. Origin- 
ality House, 3906 Northland, Newbury 
Park. Calif. 91320. 


THREE Arrowheads. 


$1.00. Catalog. 


| Stoneman, 1035 West Tabor. Philadelphia. 


Pennsylvania 19141. 


25 FORMULAS, PLANS, ETC. 


ANY Formula $3.00. Catalog—Manufac- 
turing Treatise . H. Belfort, 
Clark, Chicago 60601. 


“SUPER Battery Rejuvinator’’—Formu- 
la 50c!! Excelsior. 312-PS Shepard, Engle- 
wood, New Jersey 07631. 
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26 SCIENCE & CHEMISTRY 


ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits. cones, engines. 
launchers, trackers, rocket aerial cameras. 
technical information. Fast Service. Estes 
Industries, Penrose 6, Colorado 81240. 


SOLAR Flying Saucers. (Brand New— 
Solid State  Engine—Fantastic Perfor- 
mance—Flies for Miles on Sun's Power— 
lifts animals—send messages—parachutes 
—Build Easily for next to nothing with 
Everyday Materials—many sizes—many de- 
signs, $1. Spacetronics. Box 31043-PS, San 
Francisco, California 94131. 


300 PAGE Chemical Apparatus Catalog 
$3.00. Laboratory Materials, 1332 Hyde- 
Park, Chicago 60615. 


Flving models—2000 feet 


ROCKETS!! 
altitude with powerful motors. Tubes, 
Cones, Parachutes, Launchers. Igniters. 


! Exciting new Catalog—rocket data-—dia- 


grams—25c, Fast Delivery. Centuri Aero- 
space. Box 1988, Phoenix, Arizona 85001. 


SWIMMING Pool Owners F 
swim oniy 3 months a year? Enjoy your 
pool all year with a solar heater. 
from $125 and no fuel to bu 
Solar Devices. P.O. Box 14468- 
Florida 32807. 


CHEMICALS, Apparatus, Microscopes, 
Biological Supplies. 1969 Catalog  35c. 
Sheard Science Supplies, Inc., Columbus, 
Wisconsin 53925. 


CHEMICALS and apparatus for indus- 
trial, analytical and E ivate laboratories. 
Catalog 50c. Dept. M-26, Biological Supply 
Co., 1176 Mt. Hope Ave., Rochester, New 
York 14620. 


LABORATORY chemicals supplies, etc. 
including lapidary supplies. The Chemical 
Formulary Series, Mineralogical and chem- 
dictionaries, other scientific books. 
Complete lists 25c. Caseco, Box 77, River- 
dale. New Jersey 07547. 


Prices 
! Masters 
, Orlando, 
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new Free catalog—Just off the : 


Wisconsin 54220. 


TESLA Steam Turbine 200 H.P., 9.000 

RPM. Build 44 size model for under $20. 00. 
$3.00 brings complete, Fan Industries, Box 
7544, St. Paul, Minn. 55119. 


SMOKE Dyes For Rockets. Hard To Get 


"ormulas—Catalog $1.00. Tac- 
ae Box 44-B, Kenmore. N.Y. 


Chemicals. 


ROCKETS, Launching Materials, Flying 


Saucers, Balloons, Cannons. Etc. Free 
ION: Zeller, Box 66, Hudson, Michigan 


SURVEILLANCE Devices 
Diagrams. Includes: 
Infinity Transmitter, Room /Telephone 
Bugs, Tailing Devices, Debuggers, Police 
Speed Radar Jammer. Send $2.00 Bylina 


Construction 
Olive Transmitter. 


P.O. Box 09131, Chicago, Illinois 60609. 


GIANT Chemistry, Astronomy, 
E ad 35c. Build UFO-Detector, 
Exciting Chemistr 
$1.00. Xercon Scient 
by, Chicago, Illinois 606171. 


Biology 
plans 
Experiment 

c. 8542 Ogles- 


CATALOG OF Ver-ry Interesting Prod- 


ucts—25c. (free with any purchase—see 


our other ad!) Kenrus-M. B-723, Me- 


tuchen, New Jersey 08840. 


MICROMINIATURE Laser. Revolution. 
ary Break Throughs enable vou to con- 
struct a Matchbox sized Laser, Amazingly 
easy to assemble. Unlimited Applications. 
Complete plans $4.00. Send Today. Frank 
Catanzaro. Daniels Hall 216, Worcester 
Polytechnic Institute, Worcester. Massa- 
chusetts 01609. 


FREE Gift and Discount Lists With 


Laboratory Supplies. Catalogue—35c. De- 


luxe Scientific, Manitowoc, Wis. 54220. 


100 ONE Minute time delay fuses! $1.00. 
240-$2.00, 700-$5.00. Use with rockets, ex- 
periments, etc. Kenrus-M, Box 723, Me- 
tuchen, New Jersey 08840. 


SCIENCE Fair Booklet—Latest Edition. 


Experiments, Information, Suggestions — 
$1.00 Hagenow Laboratories, Manitowoc. 


ASTRONOMICAL Books, Star—Atlases, 
free list. Herbert Luft, Box 91, Bayside. 
New York 11364. 


SEARCHING For Economically Priced 
| Laboratory Supplies? Gifts With Catalog— 
ب20‎ Hagenow Laboratories: Manitowoc, 
Wisconsin 54220. 

FREE Periodic Classification of Ele- 
ments and Conversion Tables With Cata- 


log 35c. Chemicals. Apparatus. Biology. 
PEL E Scientific, 7053 N. Clark, Chi- 
cago, 


SEARCHING For Economically Priced 
Chemicals and Apparatus? Gifts With 
Catalog—35c, Starr Scientific, Manitowoc. 
Wisconsin 54220. 


“BUCK ROGERS'—''MODEL-MASER- 
LASER-RAY PISTOL”. Build This Safe, 
Easy To Make-All New “Color Ray Science 
—Project'"—Course Only $1.00." Build 
This! All New! Solid State Rod Or Doped 
Plastic! Laser-Parts Are Available On 
“THE TIME PAYMENT PLAN'—All De- 
tails are in Course, Only $4.95— Build The 
New Variable Colored Ray, Argon Gas 
Laser—Course Only $4.95'—Build The 
New Steel Burning CO2 Laser, Course 
| Only $4.95. 1970 Catalog—Onl»—-25c. Sil- 
ver Dollar Science Projects, Green Cove 
Springs, Fla. 32043. 


ANTI-Gravity, Flying Saucer Power, 
second edition, expel hh nis and theories. 
$2.00. Champe, Box 734, Los Angeles, Cali- 
fornia 90045. 


BECOME A U.F.O. INVESTIGATOR! 
Join the Albert Roy Davis, U.F.O. Re- 
search Organization Today. Receive Our 
Official Membership and Identification and 
"News Reporter” All for $1.00. ALSO: 
Cy for a copy of ''Science Mysteries of 
O.'s. Only $1.00 Extra. Albert Roy 
s U.F.O. Research Laboratory, Green 
Cove Cove Springs, Fla. 320015. — — .— Fla. 32043. 


` BIZARRE Spy Catalog. 25c. Bylina, P.O. Spy Catalog. 25c. Bylina, P.O. 
Box 09131, Chicago, Illinois 60609. 


MODEL ASTRONAUTICS! Rockets, En- 


gines, Supplies Catalog 25c. Semroc. Box 
3o3. Ayden 4. North Carolina 28513. 


“FREE 5 Feet—fuse details and catalog 
20c, Rocket Manual 382 pages $1.00. Scien- 
ee ,,8886 Melvin, Livonia, Michigan 


SAVE, Immediate Quote, Small Quanti- 
ty Science Needs, Specify Requirements. 
Stamp. Hawkins. 24146 Naranjas, South 
Laguna, California 92677. 


700 SCIENCE — only $4.00. 
Catalog 25c. Franks Scientific Co., P. O. 
Box 156, Martelle, Iowa 52305. 


3-D CHESS Rules $2. 3-D Chess Boards 
$10 or $20. Box 6531-K, Hampton, Vir- 
ginia 23368. 


27 PLASTICS 


PLEXIGLAS — Any thickness — Clear 
—Colors—Cut to size—Clear Rods—Tub- 
ing. McClarin Plastics, P.O. Box 168B, 
Hanover, Pennsylvania 17331. 


PRECISION Injection Molding Machine. 
home or lab. complete or kit. inexpensive. 
ITTC, 631 Harding, Janesville, Wis. 53545. 
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FLOWERS, PLANTS & 
NURSERY SUPPLIES 


GINSENG Bringing $18 Pound. Have 
seeds. Goldenseal Roots. Full Information. 
G. Collins. Viola. Iowa 52350. 


FREE: New Colorful Water Lily Catalog 
Pool building and planting instructions. 
Recirculation pumps etc, Van Ness Water 
Gardens. Rt. #1, Box P, Upland, Calif. 


32 REAL ESTATE 


FREE CATALOG! Big SPRING edition! 
Over 4.000 properties described, pictured- 
Land. Farms, Homes, Businesses-Recrea- 
tion, Retirement. Selected Best thruout the 
U.S.! 69 Years’ Service. 515 Offices, 40 
states Coast to Coast. Mailed FREE from 
the Worlds' Largest! STROVE REALTY. 
60-ZB E. 42nd St.. N.Y : -ZE S. 
Dearborn, Chicago, Ill; ins ZH 'E. Green, 
Pasadena. Cal. 


CANADIAN Lands, seized and sold for 
taxes. Our 52nd annual series of lists. 
describe many choice properties, situated 
from coast to coast. acquired by us 
through Tax Sale. Priced as low as five 
dollars per acre, guaranteed perfect title. 
small monthly payments, no mortgage. 
Beautifully situated hunting and fishing 
camps, where there is real sport; summer 
cottage sites, heavily wooded acreages. 
Now is the time to invest in Canada’s 
minerals., forests and farms. Write todav 
for free booklet with full explanation. Tax 


Sale Service. Room 301-H, 85 Bloor St.. 
East Toronto 5, Canada. 
GOVERNMENT Lands. Low as $1.00 


Acre. Millions Acres! For “Exclusive Copy- 
righted Report’’ plus “Land Opportu- 
nity Digest” listing lands available 
throughout U.S., send $1.00. Satisfaction 
Guaranteed! Land Disposal, Box 9091-ED. 
Washington, D.C. 20003. 


CANADA'S Finest Lands. $4.00 An Acre 
and Up, Acquired Through Estate Liquida- 
tions. Suitable For Hunting, Fishing. 
Camps, Cottages, Farming. Timber. Min- 
erals, Investment. Small Monthly Fav- 
ments. Free Descriptive Booklet. Canadian 
Estate Land. Dept. 21, 194 Wilson Ave.. 
Suite 101, Toronto 12, Canada. 


NORTHWEST Wooded Wildlands as low 
as $950. Total Price $50 Down $25 Month. 
5-10-20-40 acres for people who love the 
land. ... A piece of wilderness to preserve 
for your own forever. In Northern Idaho, 
Northeastern Washington, and Western 
Montana. In the heart of lakes and big 
game country. All covered with growing 
timber, Access, Title insurance with each 
tract. This is select land with natural 
beauty. recreational and investment val- 
ues. We have tracts of many types and 
sizes from which to choose, including 
beautiful Northwest Waterfront property 
on the Pend Oreille, Priest and Kettle 
Rivers: and property on Pend Oreille Lake. 
Your inspec ion welcomed. Write us for 
free list, Maps and complete information. 
Write to: Dept. WDD, Reforestation, Inc., 
P.O. Box 8146, Spokane, Wash. 09203. 
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CENTRAL  Ontario—Choice 640 acre 
Sportsmen's paradises still available— 
$20.00 plus $6.50 Taxes vearly. Maps. pic- 
tures, $2.00 (Refundable). Information 
Bureau, Norval 3, Ontario, Canada. 
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81 ACRE—Canadian Border — hundreds 


campsites, islands. farmlands, directly 
from tax authorities. (Non-profit) Lists. 
photographs mailed. Register. Room Il, 


110 Chureh Street. Toronto 1, Canada. 

CANADIAN Vacation Lands: Full price 
£385.00. 40 acres. $10 month. Suitable cot- 
tage sites. hunting. fishing. investment. 
Free information. Land Corporation 
3768-D Bathurst, Downsview, Ontario, 
Canada. 

THE Only "'No-Risk Land Purchase 
Plan" in America—10 year money-back 
guarantee on any vacation, Retirement or 
Investment homesite in Boiling Spring 
Lakes—the  muiti-million dollar  14.000- 
acre development on the Carolina Coast. 
All Facilities. electricity, roads. motel. 
golf course, country club. already in. Pri- 
Yate ocean beach. 50 fresh water lakes, 
19-8٤ homesites as low as $695.00; $8.00 
down. $7.65 monthly. Write for free litera- 
ture, (Not oflered to residents of Cali- 
fornia. Florida. New York.) Boiling Spring 
Lakes, Southport 2-H. N.C. 28461. 

FREE Real Estate Catalog. late edition: 
Yours for the asking; Actual property 
photos; specify location desired! SAFE- 
BUY Real Estate. P.O. Box 589-PS, Little 
Rock. Ark. 72203. 

NEW REPORT—‘‘Buying Public Lands 
For Profit or Fun', Only $2.00. CRICK- 
ETT. Box 527. Ardmore, Penna, 19003. 


LIST of over 300 farms and ranches in 
Alberta, send $1.00 .. , List of over 200 
business opportunities including Stores, 


Hotels. Motels and Garages. etc. Mail 
$1.00 to Boettger, Box 3400, Calgary 41. 
Canada. 

VACATION lands. Canada. $1.00 acre. 


Free information. Tax Corp.. 206-D Bloor 


W.. Toronto 5, Canada. 


FREE .. . 232-page CATALOG! De- 
scribes and pictures hundreds of farms, 
ranches. town and country homes. busi- 
nesses coast to coast! Specify type prop- 
erty and location preferred. Zip code, 
please, UNITED FARM AGENCY. 612-PS 
West 47th St., Kansas City, Mo. 64112. 

VACATION HOMES 

START Planning now for your own re- 
treat. Designs from A-Frames to lodges 
now at low cost for your lot. Send now for 
complete design catalog showing floor 
plans. etc. Send only $1.50. refundable. 
MASON'S HOME DESIGN SERVICE, 
Dept. 152-R, Box 7524, Detroit, Michigan 
48209, 


TEXAS Gulf Coast Lots $495.00 Terms. 
Bayside Beach, Box 688, Marble Falls. 
Texas 78654. 
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CABINS. Cottages, Summer Homes. 166 
Pages. 150 Detail Drawings. Deals At 
Length With Log Construction. $4.00 Post- 
paid. Kiser Alaskan Company, Box 827- 
PS. Hopewell. Virginia 23860. 


SPORTING GOODS, 
FISHING TACKLE, ETC. 


"LIVE-Catch Animal Traps. A size for 
every purpose. Also fish, sparrow, turtle, 
and other traps. World's largest selection. 
Free catalog. Sensitronix, 2225-MC20 Lou 
Ellen. Houston, Texas 77018." 


FREE . ,. Wholesale Catalog. Beads. 
Spinners, Lure Parts, Sinker Molds, Jigs. 
Reels. Finnysports (PE) Toledo, Ohio 
43614. 


FISHERMAN'S Dream  Book-Free 170 
pages Sweetest pocket-size catalog ever. 
Do-It-Yourself stuff galore: Net Making, 
Rod Building. Sinker Casting, Worm 
Moulding, Fly Tying, Fish Smoking. Bait 
and lure components-Everything! Latest 
tackle 'n gadgets. Netcraft Co., Box 5510, 
Toledo, Ohio 43613. 


FREE 1969 Catalogue! Guaranteed 
Lowest Prices. Fishing Tackle. Archery. 
Hunting and Camping Equipment—Thou- 
sands of items, Cabelas’ Inc., Dept. R. 
Sidney, Nebr. 69162. 
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FREE Literature— We 


LIFETIME Golf Tee revolving arm Sam- 


ple $1.00. Fairway, Polk. Ohio 44866. 


OUTDOOR Discount Catalog Featuring 
Rods, Reels, Lines, Golf Equipment. etc. 
Orchard Trading Company, Box 241-PS, 
Hastings. Michigan. 


34 CAMPING EQUIPMENT 
& TENTS 


SHOWER, PORTABLE, opens 6'6" tall, 
weighs only 8 pounds. Completely self- 
contained. needs no connections to water 
supply or drain. Gives 10 minute Shower. 
Order direct. $24.95. Free brochure. 
PORTA-SHOWERS. 999 Commercial (Dept. 
116) Palo Alto. California 94303. 


- 
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17' Tepee Kit $150.00. Critch, 120 West 
400 South, Nephi, Utah 84648. 


36 HOUSEHOLD PETS 


LIVE Séahioraed. Marine specimens 
aquarium supolies. Illustrated catalog 15c. 
Marine. Box 248-207, Dania, Florida 33004. 


BUY  Direct— Save: Monkeys, 
Birds, Reptiles, Pet Books. 
otic Animal Importers, Inc., 
Hialeah. Florida 33013. 


38 BIRDS & ANIMALS 


RAISE Rabbits for us on £500 month 
plan. Free details. White’s Rabbitry, Mt. 
Vernon. Ohio 43050. 


Ocelots, 
List 10c. Ex- 
Box 3069-11, 


Make Big Money raising Chinchillas, 
Rabbits, Guinea Pigs for us. Catalog—25c. 
Keeney Brothers, New Freedom, Pa. 17349, 


BABY Chicks. Ducklings, Goslings. Tur- 
keys, Guineas. Free Catalogue. Hockmans, 
Box '"18F. San Diego. Calif. 92107. 


EARN $10,000 Yearly Raising Angora 
Rabbit Wool and Breeding Stock for us. 
Information-25c coin, American  Angora 
Company. Malta 1, Montana 59538. 


RAISE Rainbow Trout. Ringneck Pheas- 
ants. Wild Turkeys. Grouse on $500.00 
Month Profit Pleasure Plan. Free informa- 
tion, Jumping Rainbow Ranch, Box 848- 
A10. Livingston, Mont. 59047. 


WILDLIFE Pets-— Catalog 10c. Ray Sin- 


gleton, Interbay Station, Tampa, Fla. 
33611. 
39 EARTHWORMS, 


CRICKETS, FROGS 


EARN Money raising fishworms for us! 
Exciting details free! Oakhaven-121, Cedar 
Hill. Texas 75104. 


Teach You To 
Sell Fishworms, Crickets. 12-inch 
Carter Farm-12. Plains, 


Raise. 
African Worms, 
Georgia 31780. 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 
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FREE Catalogue! Thousands war surplus 
optical bargains. Lenses. Prisms. Tele- 
scopes, Binoculars, etc. Jaegers. 691G 
Merrick Road. Lynbrook. New York. 


T: 


BINOCULARS Direct from Manufactur- 
er. Finest Quality. Tremendous Savings! 
Request Catalog, Koyu. 3860 Crenshaw 
Blvd., Los Angeles, California 90008. 


WORLD famous ''Dynascope'' Telescope. 
Build your own reflector telescope; mir- 
rors, eyepieces, tripods, accessories. Re- 
quest free brochures, Criterion Manufac- 
turing. Dept. PS-29, Hartford. Conn. 06101. 
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SCIENCE Bargains! Lenses, Telescopes, 
binoculars, microscopes, kits. parts. war 
surplus, Send $1.50 for beginners’ 10-lens 
kit with instruction booklet. Order Stock 
2-CN. Request Free 148-page Catalog CN, 
Edmund Scientific Co. Barrington. New 
Jersey, 08007. 


BINOCULAR. Riflescope Sale! Free color 
catalog. 100 Models $9.95-—-$250.00. Write: 
United. 9043 South Western BCAT-2516, 
Chicago 60620. 
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43 GOVERNMENT SURPLUS 


BUY Surplus direct from government. 
For list of materials and buying proce- 
dures send $1.00 to: J.M. Industries. Box 
919. So. San Francisco, Calif. 94080. 


ای 


JEEPS Typically From $53.90 . Trucks 
From $78.40 . , . Airplanes, Typewriters, 
Boats, Clothing. Camping. Sport:ng. Pho- 
tographic. Electronics Equipment. Used. 
100.000 Bid Bargains Direct From Govern- 
ment Nationwide. Complete Sales Direc- 
tory and Surplus Catalog $1.00 (Deduc- 
tible First $10.00 Order). Surplus Service, 
Box 820-B. Holland. Michigan 49423. 


` 1969 SURPLUS Army, Navy store illus- 
trated catalog. Send 25c (refundable with 
first $5.00 order). Ruvel, 707 Junior Ter- 
race, Dept. 9-M. Chicago, Illinois 60613. 


JEEPS From —$52.50. Typewriters From | 


—$4.15. Cars From—$31.50. Walkie-Talk- 
ies. Motorcycles. Airplanes, Boats. Typi- 
cal “As Is" Bid Bargains From Uncle 
Sam. Tremendous Variety, Exciting Free 
List. Write: Enterprises, Box 402-5439, Ja- 
maica. New York 11430. 


GOVERNMENT Surplus How And 
Where To Buy In Your Area. Send $1.00 To 
Surplus Information PS. Headquarters 
Building. Washington. D.C. 20036. 


JEEP And Government Surplus Buving 
Manual (Jeers pictured) 50c. Surplus Bar- 
gain Catalogue 50c, Both $1. Bargain Sur- 


plus, Box ITFS, Spring Grove, Penna. 
17362. 
45 BODY-BUILDING, SELF- 


DEFENSE COURSES 


“GIANT Arms." Dr. Young's D. C. 
Revolutionary discovery, $2. Satisfaction 
ان‎ ia Gaucho, Box 9309-565, Chicago 


KARATE—complete instructions. Illus- 
trated, only $1.25. Bales Co., 650-PS, Met- 
calf, Escondido, Calif. 92025. 


BEST Of Judo — Karate = Jiu-Jiutsu. 
Fully Illustrated, Only $1.00. ‘‘Realistic 
Self Defense", Box 131-C, Auburn, New 


York 13021. 

"72 KILLING Blows’. $1.00. KungFu, 
4157 Dalry Drive, Jacksonville, Florida 
324216. 

46 PROFITABLE 
OCCUPATIONS 


FREE catalogs. Repair air conditioning 
refrigeration. Tools, supplies, full instruc- 
Hona. Doolin, 2016 Canton, Dallas, Texas 


FREE Book “990 Successful. Little- 
Known Businesses.” Work home! Plym- 
outh-35A, Brooklyn, New York 11218. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets. Carter 
Farm-10, Plains. Georgia 31780. 


FT. SMITH Auction School. Ft. Smith, 


Ark. Resident & home study. Veteran ap- 
proved. 

HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett, 
Dept. C-86-M2, 6216 N. Clark. Chicago, 
60626. 

INSURANCE Investigation Course. 
$15.00. Details: M & M. 80 Spring. Quincy, 


Mass. 02169. 


DRAFTSMEN: Be 
drafting franchise, Interview forms, de- 
tails $1.00. Joel ؤ0‎ 1217 Clarendon, 
Florence. S.C. 2950 


JOBS Galore, Australia!!! Government 
assisted transportation. Information and 
forms $1.00. Associated, Box 17C4C, La- 
fayette, California 94549, 


47 BOOKS & MAGAZINES 


MEMORISE Ordinary Chemistry Mirac- 
ulously. U.S. $1, postpaid. Fung Puiming, 
Box E1612, Hongkong. 


BACK Date Magazines! Send Needs. 
Midtown, Box 917-PS, Maywood, New Jer- 
sey 07607. 


NATIONAL Geographic Magazine, 1888- 
1967, any issue. Buxbaum. Box 465-PS 
Wilmington, Delaware 19899. 
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GERMAN EXCLUSIVES ‘“Masterpieces | 
of Photography—and how to shoot them” 
Superbly printed in Germany, only $1.95. 
Also ''Venus International" $6.50. INTER- 
GRAPHS. Box 57, Kenosha, Wis. 53141. 


3831 DIFFERENT  Books—on success, 
health. mysteries. etc. Pricelist 252, Paul 
Lane, Box 3135-PS, Davenport. Iowa 52808. 

FREE Catalog. Inexpensive, Informative, 
Self-Improvement Books. Wahler. Pleas- 
ant Hill. Missouri 64080. 


FREE Catalog!! Hundreds Adult Pic- 
tures, Magazines, May's, Box 15170. New 
Orleans 70115. 


48 TOYS & GAMES 


KITES. Kits, . Plans. Delightful Booklet. 
10c. Kyte Tales, Box 145A, Richardson, 
Texas 75080. 

TABLE Top Golf Game, Hours of en- 
joyvment. Clubs. Flags. Putting Greens 
and Ball, $1.00. Roulette Game Complete 
with Wheel. Layout Chips and Instruc- 
tions, £2.25. East Continental, Box 292. 
West Chester, Pa. 19380. 


JOKES & NOVELTIES 


FREE! World's Leading Catalog 2000 
Novelties, Jokes, Tricks. Scientific Gad- 
gets Hobbies, Johnson-Smith. D-357 De- 
troit, Michigan 48224. 
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50 MAGIC TRICKS, 


PUZZLES, ETC. 


CATALOG 10c (1.500.399 tricks, jokes, 
novelties.) Elbee, 7408-J. San Antonio, 
Texas T8207. 


WORLD'S LARGEST AND FINEST 
CENTER! 30th Anniversary! Giant Deluxe 
Catalog! 1000 latest tricks! 10c. Free Gift 
Certificate! House of 1000 Mvsteries. Dept. 
.و759‎ Ft. Lauderdale, Florida 33308. 


WORLD'S finest professional magic 
Joker Novelties. Giant illustrated catalog 
10c. Top Hat, Evanston. Illinois 60202. 


COMPLETELY illustrated 84 Page Cata- : 


logs. ar Manhattan Magic, Box 334-5, 


N.Y.C. 


500 TRICKS Catalog. 1969 edition, show- 
ing latest magic for pocket, parlor. stage, 
only 10c. Fastest mail service for 54 years. 
"Paridem Magicland, Dept. 12. Dallas, Tex- 
as 75221. 


MAGIC Catalog. World's finest. 3000 
tricks (340) pages $2.50. Beginners, ama- 
teurs, professionals, Kanter's, P-200 South 
13th St.. Philadelphia, Pennsylvania 19107. 


SENSATIONAL Houdini milkcan, 
straight Jacket Handcuff. Escapes Magi- 
cian's apparatus. Complete catalog, send 


dime. Heaney Famous Magician, Osh- 
kosh, Wisconsin 54901. 
B-BALL JUGGLER shows you how. 


Photographs. Manual $30.00. Al Forbes, 
Henderson, New Zealand. 
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FIFTY Cents brings you "Gradual De- 
spalr'", puzzle of the century! Plastic- 
boxed. Crushes overconfidence! Tek Meth- 
od, 600 South Michigan, Chicago 60605. 


COINS & CURRENCY‏ 1ڈ 


LINCOLNS: Rare Uncirculated 1955S— 
Exciting new 19685. Both included with 50 
mixed “S” cents, only $2.00! 19688 nickels, 
9 for $2.00. Silver Dollars $2.45 each. 
Bonanza, Box 4491G, San Jose, Cal. 95126. 


LINCOLNS: 30 Different Brilliant Un- 
circulated 1954PDS-1968PDS complete 
(Regularly $5.95)—Special $2.95. Silver 
Dollars $2.45 each. Bargain lists includ- 
ed. Harris, 2373G  Pruneridge, Santa 
Clara, California 95050. 


CHINA DOLLAR (nickel silver) for 50th 
year of Free China only 10c with big cata- 
log and approvals. Littleton Coin Co., 
Littleton KC2, N.H. 03561. 


COINS Discounted! Catalogue 25c, Buy- 


| ing Catalogue 50c. Sullivan's, #3330BB, St. 


Paul, Minnesota 55101. 


“1968-5, UNCIRCULATED Roll Cents, 
$1.50, Nickels $5.25. Proof Set, $21.50, Ppd. 
Universal, P.O. Box 403, Salinas, Califor- 
nia 93901." 


40 PAGE U. S. and Canada illustrated 
coin list 10c. Stoney. 280 Washington. 
Boston, Massachusetts 02108. 


SILVER War Nickel, Giant Bargain Coin 
List, 25c. Economy Sales. Mansfield. Mas- 
FAUDUSCLUS 02038. 


SEVEN Different Liberty Nickels— $2.00. 
Bargain Listing. Dime, Hubers, 200 Baker 
Bldg.. Minneapolis 55402. 
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PRICE list. Send 10c. Village Coin Shop, 
Dept. C. F C. Plaistow, N.H. 03865. 


40 GENUINE coins from 40 Countries. 
Mostly uncirculated. $2.00. Hindley, Box 
108. Aurora, Illinois 60507. 


UNITED States Specials: Half Dime be- 
fore 1873, $3.00; Large Cent before 1857. 
$3.00; 1893 Columbian World's Fair Halt 
Dollar, $3.00; Old Style Large $5.00 Bill. 
$12.00; $5.00 gold-piece over sixty years 
old, $35. 00. Al] five offers $50.00. Money- 
back Guarantee. Rarcoa, 31-B. North 
Clark, Chicago 60602. 

CALIFORNIA Souvenir Gold Dollar 
$1.50. Half 75c. Edel's, Carlyle. Ill. 62231. 


TRUNKFUL 25,000 Indian-Lincoln cents 
from the 1920's & Oider, mixed 'grabbag' 
style. 150-$10.00; sample bag of 20-52.00. 
Mrs. B. Fischer, Box 743-A, Encino, Cali- 
fornia 91316. 


50 BUFFALO Nickels, full dates. in- 
cludes earlies. Special $7.95. Three differ- 
ent Silver Dollars, $6.95. New type 19695 
Cents. 30 for $2.00. Serendipity, Box 820G, 
Cupertino, California 95014. 


"l0 COUNTRIES’ Coins 50c, 10 Coun- 
tries’ banknotes 50c. Jolie, Box 50D, 
Brooklyn, N.Y. 1123247" 


SCARCE Date Jefferson  Nickels. 
V.G. Satisfaction Guaranteed.  1942D- 
19495-1950-50c Each. 1943D-1951S-1955- 
Tic Each. 19395-$1.25; 1938D-$1.65; 19385- 
$3.25; 1939D-55.00; 1950D-$14.50, Dates 
Not Listed 20c Each. Bryson Inc., 612B 
White, Toledo. Ohio 43605. 


COINS Wanted! Immediate Cash! Fair- 
on etal cama Box 121-R, Rye, New York 


BARGAINS $1.00 EACH:—ALL DIF- 
FERENT. Fourteen (5) Lincolns, two Lib- 
erty quarters, two Barber quarters, three 
Barber dimes. six War nickels, six Mer- 
curys, six Roosevelts, nine Buffalos. four 
Indians, four Liberty nickels, SPECIALS: 
—Large cent, two cent piece, three cent 
nickel $2.00 each. U.S. list plus 19695 cent 
25c. Schultheis, Box 1515, New Hyde 
Fark, N.Y. 11040. 


SILVER Dollar With Terrific List $2.75. 
Nelson, 346-R. Rye, New York 10580. 


1925D, 


LINCOLNS: 19817108. 191805. 
19285, 1938D. Each 256. Bedrin. 1100A 
Florida 


Northeast 125th, North Miami, 
33161. 


30 DIFFERENT Foreign Coins $1.00 post- 


paid, Neal, Box 8892, Nashville; Tennessee 
37211. 


52 STAMP COLLECTING 
U.S. Mint Specials! Flag Set Complete, 


$1.00; 1c, 2c. 3c Famous Americans (21 
different). $1.00. Free list. Brooks. 2601 
Avenue “U”, Brooklyn. New York 11229. 


TERRIFIC 1c and 2c approvals, Thou- 
sands available. Thom's Stamps. P. O. Box 
456-PS, Richmond. Ind. 47974. 

1500 FOREIGN £$1.00; 5000-$3.00. 5000 
USA commemoratives, revenues, airs, pres- 
identials, 19th Century high values $3.00. 
300 pre-1939 USA commemoratives $2.00. 
1000 [foreign pre-1940-$3.00; 5000-812.00. 
No approvals, Meyers. 5321 Fleming. Rich- 
mond, California 94804. 


FREE — Mammoth Collection, $10.000 
Airmail, Scott's International Master 
Global Albums when you buy our Approv- 
als. Bargain Stamps. Tustin. Calif. 92680. 


ILLUSTRATED New Issue list — five 
weeks 50c. Brooks. 2601-P Avenue "U," 
Brooklyn, New York 11229. 


RUSSIA High-Value Collection. 32 differ- 
ent Russia—some over 50 years old! Com- 
memoratives. Czarist Issues, Airmaiis. Cat- 
alog price $2.99. Special Get-Acquainted 
Offer—all for only 10c! H. E. Harris, Dept. 
GG-6, Boston, Mass. 02117. 


GIANT Stamp Collection including: As- 
stronauts, Satellites. Moonrockets. Boy 
Scout issue, ان‎ os U.N. Set, recent 
Olympic and aport issues from many 
countries, etc., Plus Big Stamp Dictionary 
and Approvals. p و‎ 10. Stampex, 
Box 47RP, White Plains, New York. 


ABSOLUTELY Free 25 different United 


States Commemoratives When Requesting | 


United States Approvals, K & B, Box 0۰ 


Brooklyn, New York 11223. 


NUDES set (4)--Unusual Approvals 10c. 
Atlas, Plainfield, Racine, Wisconsin, 

UNITED States commemorative collec- 
tion containing 33 different—10c. Approv- 
als. White, 516-W Avenue L, Brooklyn 30, 
New York. 

80 DIFFERENT U. S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. Only 
25c. Approvals included. Willett Co.. Box 
338-Y, Yorktown Heights, N.Y. 10598. 


ONE Pound Value Creo. VI Bermuda, 
Plus 100 worldwide—lüc, approvals. Ste- 
vens, Box 105B, Homecrest Sta., Brooklyn, 
New York 11229. 


50 YEARS Old, fifteen different United 
States. over fifty years old—10c with ap- 
provals. Jaxon, Box 145-S, Brooklyn, New 
York 11230. 


225 STAMPS FOR ONLY 10c! Airmails, 
Pictorials; stamps from strange countries 
cataloging up to 25c each! Plus unusual 
stamps to examine. Buy any or none. re- 
turn balance, cancel service anytime. MYS- 
TIC STAMP CO., Camden 55, N.¥. 13316. 


ONE Cent a Stamp. Write for a jumbo 
book of foreign stamps at lc each. mount- 
ed in Scott order, Bullot Philatelics, 6815 
Bay Parkway, Brooklyn, New York 11204. 


FREE Twenty Different Worldwide 
Stamps When You Request Our Approvals. 
Fairplay Stamps, 1411 Marion Way. Santa 
Ana, California 6۰ 


FROM War Torn Viet Nam 50 scarce 
pictorials $1.00. Approvals accompany. 
Merryman Stamps. P. O. Box 50, Somer- 
ville, New Jersey 08876. 

wow! 1.000 Different Worldwide-Valued 
over $20.00 only $1.00 with quality approv- 
als. Universal. Box 6, Kenosha 6. Wiscon- 
sin 53141. 


EXCEPTIONAL 125 different, catalog- 
ing $3.00. Include triangles. commemora- 
tives. 10c approvals. Reeves, Box 5877 
Miami, Florida 33137. 


"AFRICA". 25 beauties. 10c. Approvals. 
Gorliz, Box 1915CS. Naples, Florida 33940. 


FREE! Big Bargain Catalog—New Edi- 
tion listing thousands of bargains includ- 
ing U.S, & B.N.A. stamps, packets, albums, 
accessories and s pues, Also. fine stamps 
from our approval service which you may 
return Without purchases and cancel ser- 
vice at any time. Jamestown Stamp. Dept. 
E49PS, Jamestown. New York 14701. 


UNITED STATES 1000 Fine Mixed 
Stamps, 25c. Wright's, Box 2122, Hagers- 
town, Maryland 21740. 


WOW! 110 All Different Germany 10c. 
Commemoratives, Airmails, High Values. 
Big catalog, bargain lists also, fine stamps 
from our approval service, which vou may 
return without purchases and cancel ser- 
vice at any time. Jamestown Stamp. Dept 
A49PS, Jamestown, New York 14701. 

CLOSEOUT Sale!!! Unbelievable Low 
Prices. Generous Assortments 30c or $1.00. 
High Value Packet $2.00. Persile, 436 New 
York Avenue, Brooklyn, N.Y. 11225. 


TRIANGLES Galore 10c. Discount Ap- 
provals. Griffins, 14 Eim, Dover, New 
Jersey 07801. 


RARE Stamp Free. Also new packet 
Aden to Urandi, with Kennedy Triangles. 
Space, Sports, Ships, Dogs, Cats, Rep- 
tiles, plus others. All Free, Send 10c for 
mailing. Empire Stamp Co., Toronto, Can. 


500 DIFFERENT Stamps $1.00 with ap- 
provals, Smith, 508U Brooks, College Sta- 
tion, Texas 77640. 


FREE! Triangles, Scout, 25 others. Ap- 
provals. Cambridge, Box 411, Cambridge. 
Ohio ۰ 


FREE — World's Greatest Premium — 
5000 all different stamps, actual Catalogue 
value over $100.00 given approval buyers. 
Thrifty Stamps, Grossmont. Calif. 92041. 


PENNY Approvals! Regardless Cata- 
logue! Kloster 4164—52nd Ct., San Diego, 
California 92105. 


50 DIFFERENT United States, Only 10c 
With Approvals, Shelron, Box 547E. North 
Miami, Florida 33161. 


FREE mint set. Approvals accompany. 
Mintco. Box 22082, Memphis, Tenn. 38122. 


PAINTINGS — Beautiful — 25 Different. 
10c With Approvals. Berchtold Stamps. 
Troy, Ohio 45373. 


TRIANGLES Galore! Terrific Stamp 
Bargain! Three Beautiful Sets Of Trian- 
gles Plus 105 Different Including Colorful 
Asiatic Pictorials, Only 10c With Request 
For Approvals. Send Today! Shaw, Draw- 
er E-1, Montevallo, Alabama 35115. 


RARE old U.S., Famous Americans, 
Flags, Commemoratives with approvals. 
Gift to Buvers, 10c mailing, Metropolitan 
Stamps. Box 312 SIC, Jackson Heights, 
New York 11372. 


FREE Wurürise collection sent with ap- 
provais. Jay. 1784 Union, San Francisco, 


15 ISRAELI Stamps 15c. Approvals ac- 


company. Adults Only. Palm Springs 
Stamps. Box 459, Palm Springs, Califor- 


nia 92262. 


2,000,000 STAMPS, 150 Countries, 2c 
Each. Belden. Box 175, Dearborn, Michi- 
gan 48121. 


60 DIFFERENT U.S. (30 Commemora- 
tives). 25c. No approvals, Seidenberg, Sa- 
lem 169, Oregon 97308. 


FREE! ! ! Beautiful stamps—Gold. sil- 
ver, others, Approvals, Delor, 21127 Fleet- 
wood, Harper Woods, Michigan 48236. 


RUSSIA Space 3 sets complete. 
Approvals, Continental, 271 
Burlington. Ontario, Canada. 


25C, 
Pinecove, 


FREE!' 25 U.S. commemoratives, 2" di- 
ameter magnifier, Postage-10c. Approvals. 
Misdrak, 5630 West Wilson, Chicago 60630. 


GORGEOUS Sets Free. Request Appror: 
als. Martell, Box 421, Westerly, Rhode Is- 
land 02891. 


FREE! 121 Flag Stamps With Approvals. 
W-B Stamp Co., Wilkes-Barre, Pa. 18703. 


. 101 ROMANTIC SPAIN 25c 

SPECIAL Introductory offer featuring 
101 different exciting stamps of Spain con- 
tains pictorials depicting ships. explorers, 
castles. fighting bulls, paintings. Christ- 
mas, religious scenes plus other interest- 
ing valuable stamps. This unusual collec- 
tion sent for 25c. Approvals accompany. 
Satisfaction Guaranteed. D.M. Darling 
SD Dept. PSS, Rockville, Maryland 

B50. 


ART MASTERPIECES—your own col- 
lection of 50 different famous paintings on 


stamps for only 50c to approval appli- 
cants, Steve a 97 Box 3, 
9423 


gg 


Holland, Mich. 


GIANT Illustrated U.S. Stamp Catalo- 
guide. Informative. List Commems., Air- 
mails, Plate Blocks. Sheets etc. 35c. Ray- 


| max, 35-5 Maiden Lane, NYC. 10038. 


FREE!! 50 Stamps includes Saints. 
Kitts, Lucia. Vincent-Approvals-Moum- 
blow, 12542-5V Keel, Garden Grove, Cali- 
fornia 92640. 


FREE!! Dinosaurs, Flowers, Birds, Afri- 
can Triangles! 25 others! C 
Pharaoh, Box 868, Champaign, Ill. 61820 


“DINOSAURS” And giant cryptocleidus 
set. 10c Approvals. Kenneth Zielski, Box 
364, Morton Grove, Illinois 60053. 


60 DIFFERENT-—Free with Approvals. 
Collier. Box 755, Folkston, Ga. 31537. 


702 U.S.A. (Plenty Commemoratives)— 
25c. Approval purchase required. Horace 
Gatewood, Winston-Salem, N.C. 27102 


"0.000 VARIETIES. 1c and up. Premi- 
ums, Discounts. Pennie Stamps, Orange, 
California 92669. 


CLOSEOUT Approvals Half Price. MM 
Service, 215 Water, Wilmington, Ill. 60481. 


FREE—7 Mint Hitlers. with Approvals. 
Bacon, Rolla, Missouri 65401. 


100 OLD U.S. Stamps between 1861 and 
1935 $1.00. Rousch Stamps, 51 Chestnut, 


| Mansfield. Ohio 44903. 


252 DIFFERENT U.S. commemoratives 
with approvals, $1.00. Carstamps, 12 Mock- 
ingbird Lane, Fort Smith, Arkansas 12901. 


14.000 DIFFERENT! Amazing new plan 
builds your collection systematically, 
Country by Country. Only 50c weekly. 
Ware. Monroe 70, Connecticut 06468. 


—— — ———————À——— Hi 


"INVERTED Error" Dag Hammar- 
skjold, 6c with approvals, Belmont Stamp, 
Washington, D.C. 20015. 


MILLIONS Foreign Stamps 2c tachi 
Send for gigantic approvals! ABC. 
6000-PS, San Francisco. California 24101. 


WITCH'S Brew, 200 Foreign Stamps, 
lon Stampliner, Box 137, North Bay, On- 
ario. 


50 DIFFERENT Old U.N. Revenue 
Stamps 50c. Winchester Stamps. Box 1592, 
Mansfield. Ohio 44907. 


MYSTERY bag stamp collection only 
10c. Hill Co.. Defiance, Ohio 43512. 


U. S. BARGAIN: 50 different 10c with 
beautiful world-wide approvals. Stamp 
Center, Kennebunk, Maine 04043. 


RUSSIAN space set 10c. Russian Ap- 
provals, topicals. Snedco, Waldwick, } N.J. 


U.S. APPROVALS. Low prices. Eagle, 
2221 Romine Ave.. Pittsburgh, Pa. 15226. 


FREE First Dav Cover. Approvals: Gall, 
Box 96PS, Coopersburg, Pa. 18036. 


FREE—Mint British Colonials from Sa- 
bah. Seychelles, Tristan Cunha, Sarawak, 
Negri Sembilan. Caymans, South Georgia. 
Free With approvals. Viking, Great Neck 
5. N.Y. 


NEW African Stamp Collection—includ- 
ing Burundi, Guinee, Mali, Rwanda, Toga. 
and others. 10c with approvals. Clark 
Stamps, Dept. No. 58B, Muskegon, Michi- 
gan 49444. 


307 DIFFERENT Triangles. sports, top- 
icals, etc. Worth near $8.00. Only 256 
Bargain approvals. Jayto Stamps. Box 
246-W, East Syracuse. New York 13057. 


SOUVENIR Sheets. Czechoslovakia 1937 
Plus Japan 1947 plus Jugoslavia Set. 25c 
Approvals. Kingman, 65 Page, Yonkers, 
N.Y. 10704 


SIPEX Souvenir Sheet (1311) mint. plus 


illustrated U.S. price sheets, ع25‎ Eric 
Nemeyer, 8211A Forest Hills Dr., Elkins 
Park, Pa. 19117. 

TRIANGLE, Diamond Butterflies! Or- 


chids Triangle! 25 Others. 5c. Approvals, 
Stamphaven, 86-27-76th, Woodhaven, New 
York 11421. 


FREE! Giant Horse Triangle Set! Ken- 
nedy Mourning! 25 others. Approvals. 


Dale Stamp Company, Box 46-B, Lititz, 
Penna. 17543. 
TOKELAU Islands Mint set. Airmail 


$2.00. D.McKav, Fakaofo, Tokelau Islands. 


TEN Different Nudes: 20c. Approvals. 
Stamp Farm, 255, Oxford, Wis. 539052. 


TEN Sets 10c with colorful approvals. 
Stamp Imports, Peterborough, Ontario. 


53 OLD STAMPS WANTED 


I PAY $250 each for 1924 lc green 
Franklin stamps, rotary perforated eleven 
($2.500 unused). Send 25c for illustrated 
folders showing amazin g prices paid for 
old stamps, coins, collections. incent, 
85PS. Bronx, New York 10485. 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


33c TUBES. Radio & TV! Free List. 
Cornell 4217-S University, San Diego 5, 
California. 
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REMOTE Intrusion Alarm (Free Tele- 
honic). Western, 5199 Kearnyvilla, San 
Diego. California 92123. 


TRANSISTORIZED converter kit— Re- 
ceive police. fire. aircraft etcetera 30-60 
or 100-200 Megahertz. With instructions. 
Meshna, North Reading. Mass. 01864. 


“MUSIC Magnet’’ Amazing Daytime 
broadcast reception 250 miles or more 
without outside antenna! No power or 
batteries required! Impedance transforma- 
tion. Simple operation. Use with home or 
portable radio. AM only. Not for auto 
radios, Satisfaction guaranteed, $9.95 (US) 
4 eua Laboratories. Winthrop, Maine 


55 HI-FI, STEREO, 
ELECTRONICS 
SCOTCH Cassettes. C-60 $1.85. C-90 
$2.79. C-120 $3.20. Tower, Lafayette Hill. 


Pennsylvania 19444. 


SLEEP-LEARNING Kits—endless tapes. 
timers, complete outfits. Catalog free. 
SLRA, Box 24-SB., Olympic. Washington. 


HOBBYISTS. Experimenters. Amateur 
Scientists. Students . . . Construction 
Plans—All complete including drawings. 
schematics, parts lists. prices, parts 
sources . . . Laser—Build vour own co- 
herent-light optical laser. Operates in the 
pulse mode, in the visible light range— 
$6.00 . Diode Laser—invisible light (in- 
frared) can be continuously modulated— 

.00 . .. Radar—Build your own ultra- 
sonic doppler radar. Detect motion of peo- 
pe automobiles, even falling rain drops. 

pesca rg uses standard small 9-volt 
battery—$4.00 . . Or send 25c coin or 


stamps for atio catalog . Technical 
Writers Group. Dept. B. Box 5994. State 
College Station, Raleigh. N. C. 27607. 


TAPE  recorders, Hi-Fi components. 
Sleep Learning Equipment. tapes. Unusual 


values, Free Catalog. Dressner, 1523A 
ee Tpke. New Hyde Park 1, New 
ork. 


TAPE recorder sale. Brand new nation- 
ally advertised brands. $10.00 above cost. 
Amazing discounts on Stereo components. 
Arkay Electronics. 1028-G Commonwealth 
Avenue, Boston, Massachusetts 02215. 


TELEPHONE Recorder-Actuator (TWI- 
007). Automatically turns tape recorder on 
when telephone used. $22.85. Telephone 
transmitter (TWI-004) $21.95. Special re- 
6۰ ای‎ Electronics, Box 11595. 
St. Louis, Mo. 63105. 


KITS GALORE! Free catalog subscrip- 
tion. ALSYNCO, PS-49. 171 S. Main, 
Natick. Mass. 01760. 


HOME Electronics Course onlv $26.95. 
Free literature.  Edu-Kits. Department 
111A Hewlett. New York 11557. 


LOUDSPEAKERS. Calibrated Enclosures, 
Kits, Literature 25c. Auratone 149, Chula 
Vista, California 92011. 


LASER Construction Plans: Visible 
beam. operational in pulsed mode. $2.00. 
دم‎ 20174 Ward. Detroit. Michigan 


56 PHONOGRAPH RECORDS, 
TAPES 


DISCOUNTS on all LP's. Free details. 
Citadel Record Club, Symphonette Square. 
Dept. 3, Larchmont, New York 10538. 


2.500 UNUSUAL Hobby, Party Records. 
Others; Free Catalogue. Rose's Records, 
300 Chelsea, Louisville. Kentucky 40207. 


"FREE 40 PAGE CATALOG offers hun- 
dreds of recordings of rare Renaissance, 
Baroque and Classical music. Some rec- 
ords priced as low as $1.00 each! All late 
recordings in stereo only. MHS RECORDS. 
Box 932 PS. New York, New York 10023." 


SEVEN Lesson course "''Quality Tape 
Recording." Teaches you how to obtain 
recording studio quality. in your tape re- 
cordings. Complete Course $2.00. Memo- 
niks, Box 347. Stewartville, Minn. 55976. 


SUPERB Merix Antistatic cleans, makes 
records noisefree. dustfree. 4x4 oz. $6.75 
ppd. Order today: MERIX, 2234 East 75th. 
CHICAGO, ILL. 60649. 
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57 MUSICAL INSTRUMENTS 


ACCORDIONS. Guitars. Band Instru- 
ments! Save to 50^". Famous makes. 
est terms. Trades accepted. Free home 
trial. Free discount catalog. Mention in- 
strument. International Music Mart, 
5535-7 Belmont. Chicago 60641. 


VIOLIN and Guitar makers—send for 
latest Free Catalogue of woods & acces- 
sories. International Violin PS9 414 East 
Baltimore St.. Baltimore 2. Md. 


30°, DISCOUNTS any Name Brand Mu- 
sical Instruments. Write for low price. 
Freeport Music, 127 Sunrise Highway, 


| Freeport. New York 11520. 


BEAUTIFUL Uncirculated Commemora- 
tive $!5—Arkansas Centennial, Daniel 
Boone, Oregon Trail, Pilgrim Tercenten- 
ary, each $14.95. Latest Books—Redbook 
$1.97, Canada $1.48, England $1.48. World 
Coins $4.98. Bluebook $1.18. Bargain Lists 
25c. Bebee's Incorp.. Omaha. Neb. 68111. 


GUITARS, MANDOLINS, BANJOS. Com 
plete stock of Gibson Martin guitars. FREE 
100 page catalogue parts and accessories. 
Big savings. New York discount prices. 
Send 50c postage, handling. Eddie Bell 
Guitars, 201 W. 49th. New York 10019. 


ELECTRIC Guitars, 
sale, Catalog 25c. 
Center, Calif. 92082. 


GUITAR. Banjo Making. books 
wood. necks. tools. List 20c. UPR Coe. 
East llth Street, New York, N. Y. 10009. 


REBUILD A Player Piano! Details from 


amplifiers. whole- 
Carvin. PSM. Valley 


Vestal Press. Vestal 8. New York 13850. 
58 


SONG WRITERS 


POEMS set to music, 
Send poems, songs. Crown Music, 
West 32. New York 10001. 


Songs recorded. 
49-P 


POEMS, songs wanted for new song hits 
and recordings by America’s most popular 
studio. Tin Pan Alley, 1650-PS Broadway, 
New York 10019. 


FREE promotion for romantic song- 
poems! Castle's, 203-C West 46th, New 
York City 10036. 


LYRIC Writers! Write songs with Nash- 


ville hit writers who get records by to 
Nashville artists. Write: Globe, 420 Broad. 
Nashville, Tennessee 37203. 

SUBSCRIPTION Ten Dollars per year. 
Song Request Magazine. Mount Morris, 


| Michigan 48458. 


Nashville 


POEMS wanted for songs. 
Nashville, 


Music Productions, Box 9001-M, 
Tennessee 37204. 


SONG Writers— Send Poems, Songs to: 
Weiss Music Company, 1472 Broadway. 
New York. N.Y. / 147 West 42nd Street 
New York, N.Y. 10036. 


39 IMPORT - EXPORT 


PROFIT 700';. Details free. Airmail, 242 


Kangting Road, Taipei. Formosa. 


60 BUSINESS 
OPPORTUNITIES 


NEW plan! Pays up to $25.00 an hour! 
Little as 4 hours weekly. Place Thriftee 
self-service displays in stores. No cost to 
merchants. No experience needed. Free de- 
tails. Lux Company Incorporated, Dept. 
1133, Elkhart. Indiana 46514. 


- | today. | 
| 528. 333 N. Michigan, Chicago 60601. 


namm سس‎ 


$15.00 THOUSAND. Home m— 
Longhand. Typewriter. Information, send 
stamped self-addressed envelope. Brewster, 
Box 1348- TG. Clearwater. Florida 33517. 


MAKE $75.00 daily distributing tools to | 


service stations. Free Plan. Inka, 2405 


Crocker, Houston. Texas 77006. 
FREE! FRANCHISE JOURNAL MAGA- 
ZINE with over 100 business opportunities. 
Franchise Journal, 892-F West 16th St., 
Newport Beach. California 92660. 


M ————M 


IMMEDIATE Proflts with no capital or | 


experience, Take orders for all magazine 
subscriptions. Friends and neighbors are 
vour prospects. Write now for complete 
free kit. McGregor Magazine Agency. Dept. 
BB9, Mount Morris, Illinois 61054. 


Easi- | 


| Buy from 10.001 


| Mellinger, Dept. 


OPERATE Restaurant. Free booklet 1 re- 


MAKE Money Operating Home Mailorder 
Business. No Inventory. Write Purple En- 
dera Box 16291BD Jacksonville, Flor- 

a 3 


SPARE Time Cash—Sell Advertising 
Book Matches—every business a prospect— 
no investment—no experience needed t 
build steady repeat business. Daily Cash 


| commission in advance. Write today —We'll 


send your sure fire selling kit by return 
mail Dept. PX469 Superior Match Co. 


7530 S. Greenwood, Chicago. Illinois 60619. 


VENDING Machine Catalog. Rake, 523 
PS Spring Garden. Phila., Pa. 19123. 


SECRETS! Mail Order Success, Inter- 
nationally famous expert reveals how to 
make home business fortunes. Beginners: 
Get free copy "Make Money By Mail.” Dis- 
closes free advertising profitable products. 
Mailco, 1554 Sepulveda, Dept C2694. Los 
Angeles 90025. 


TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 
Rockbottom prices. Closeouts. bankrupts. 
Dropship merchandise. Automobiles. World- 
wide imports, Hongkong clothes. Free de- 
tails. International Buvers Box 4633-652, 


Colorado Springs, Colorado 80909. 


BUILD Custom Cases at home for profit. 
Get orders by mail. We supply materials, 
instruction—everything. Free Home Busi- 
ness Details. CCSC. 7630CSD Gloria Ave., 
Van Nuys. California 91406. 


$100.00 WEEKLY spare room. Raise red- 


worms oderless, Soilless way. Charlie Mor- 
gan, Box 116-C, Bushnell, Florida 33513. 


EARN Money raising fishworms for us. 
Write: Oakhaven-42, Cedar Hill. Texas, 
15104. 

WORLD'S Biggest Wholesale Supply. 

U.S.A.. European, Japa- 
nese and Hong Kong Wholesalers. Many 
below wholesale! Have your own imprinted 
Catalogs. Free Details. Bargainhunters 
Opportunities, Box 730-B. Holland, Michi- 
gan 49424. 


IMPORT-Export opportunity, 
world-wide.  mail-order business from 
home. without capital: or travel abroad. 
We ship proven plan, for no risk examina- 
tion, Experience unnecessary. Free details 
C2694, Los Angeles 90025. 


profitable 


CLIP Newspaper items. $1.00-$5.00 each. 


Details free. Walter, Box 1360-SA, Erie. 
Pennsylvania. 


$200.00 DAILY in Your Mailbox! Your 
Opportunity to Do What Mailorder Ex- 
perts Do. Free Details. Associates. Box 
136-B. Holland, Michigan 49423. 


FREE "Franchise Profit Letter’’ tells 
how unique NFR service is helping thou- 
sands seeking profitable businesses. Write 
National Franchise Reports, PS- 


FREE Book ‘990 Successful. Little- 
known Businesses," Work Home! Plym- 
outh-352A. Brooklyn, New York 11218. 


BIG Monev—making new greaseless do- 
nuts in kitchen. Everything furnished. Sell 
stores. Free recipes. Summers Ray, Wa- 
Seca, Minnesota 56093. 


veals profitable plan. Write: Restaurant 
Business School. Dept. FC49, 1920 Sunny- 
side Chicago, Illinois 60640. 


INSTALL Burglar alarms without pre- 
vious experience or costly equipment. Biz 
profit. Free details. Nasco. 11071 Massa- 
chusetts, Dept. C2694. Los Angeles. 30025. 


FREE Literature — Make Big Money 
Raising Fishworms and Crickets, Carter 
Farm, Plains. Georgia 31780. 


ESTABLISH Profitable Catalog Mail- 
order Business. Everything furnished. 
Free details. Vikari's. Box 1312PSD, Salt 
Lake City, Utah 84110. 


MAKE 2 to 3 times your cost wholesaling 
1001 products. Gifts. Mail Order Special- 
ties, Toys. Novelties, Carded Merchandise 
.. « Guaranteed lowest below wholesale 
prices. Free home business details. SMC 
630SSD Gloria Ave.. Van Nuys, Cal. 91406. 

HOW TO PREPARE YOUR OWN MAIL- 
ORDER CATALOG for Pennies . . 
cluding All Popular Merchandise! Free 
Catalog-Proof! Obie. 5711-PA-14th, Brook- 
Iyn. New York 11219. 


WANT To Make Big Money At Home? | 


$10.00 profit in an hour possible with In- 
visible mending. Make tears, holes disap- 
pear from clothing, fabrics. Steady year 
round demand from cleaners, laundries, 
homes. Details Free. Fabricon, 1535 How- 
ard, Chicago, 60626. 


SIMONIZ Wax Job Only $5.95 in 20 min- 


East, 32nd, Dept. Y-'"9M, New York 10016 


` WANT To Make Big Money??? Six Dif- 
ferent ways. Send $1.00 to: P.O. Box 181, 
Puyallup. Washington 98371. 


“MAILORDER ... stop Looking! Start 
your own business!" Methods. 1945-FD. 
Lafayette Hill, Pennsy lIvania 19444, 


CALIFORNIA MANUFACTURER NEEDS 
man to assemble our product and be local 
agent, experience unnecessary, May start 
while presently DOPO ed. Five-figure in- 
come for responsible applicant. Informa- 
tion free, or sample for evaluation $3.00. 
S.K.R.S. Manufacturers, 2540 Olive Ave- 
nue, Long Beach, California 90806. 


VENDING Machines—No Selling. Oper- 
ate a Route of Coin Machines and Earn 
Amazing Profits. 32-page Catalog Free. 
Parkway Machine Corporation, 715 PSB 
Ensor Street, Baltimore 2. Maryland. 


AMAZING Automatic Fish-hook. Free 
Details. Sample $1.00, Refundable. Aron, 
61-PS, Mastic Beach, New York 11951. 


CONCRETE Facts: Highly profitable 
home business. Experience unnecessary. 


made without moulds. Birdbaths, 
tains, wishing-wells, benches. etc, Chemi- 
cal coloring formulas, marbleglazing, Free 
illustrated brochure. Hollywood Cement- 
craft. 602 Athens Street, Altadena, Cali- 
fornia 91001. 


ADDRESSERS And Mailers needed. 
Send Stamp for information, Lindbloom 
Sales, 3636 Peterson, Chicago 60645, 


EARN $60.00 DAILY manufacturing 
Concrete Fence Posts, Practically no in- 
vestment. Send stamp. American, Excel- 
sior Springs, Mo. 864024, 


da 33145. 


DRAFTSMEN! Operate Own DRAFTING 
SERVICE; Full Part Time; Experience 
Unnecessary; Free Details: Roberts Com- 
pany, 1741 Circle Road, Baltimore, Mary- 
land 21204. 


NEW PRODUCTS NEWSLETTER cover- 
ing foreign trade fairs, Items unknown in 
U.S. Free Details-International, Box 636, 
Newark, New Jersey 07101. 


MAKE MONEY IN MAIL ORDER. 
Practical book gives complete instructions. 
Details free. Martyn, 475 Fifth Avenue, 
Dept. PS49. New ` York, N.Y. 10017. 


BOOKKEEPERS operate your own busi- 
ness, Details free, Universal, Box 664-P, 
Springfield, Missouri 65801. 


UP To $5.00 each for newspaper clip- 
pings! Free details. Philip, Box 368-۰. 
Southfield, Michigan 48075. 


MAKE Money producing honey. Big de- 
mand—not enough suppliers, Write: Geno- 
vese. Box 311-D, Cairo, N.Y. 12413. 


BIG Money Growing Fishworms, Crick- 
ets, Giant African Crawlers. Free Litera- 
ture, Fain's Hatchery. Edison. Ga. 31746. 


BEAUTIFUL Island Scenes painted on 
Black Velvet. Something New and Differ- 
ent to make you the money you have al- 
ways wanted. Full color photos and detail 
$1.00, refunded on first order. Chandler's. 
Dept. 449, Haiku-Maui. Hawaii 96708. 


MAIL order course $2.00. Many publica- 
tions of interest to اک سڈ جن‎ Free litera- 
ture. Snell’s, Box 682-B, Bath, N.Y. 14810. 


ELECTRICAL REPAIR—Washers. Dry- 
ers, Motors. Stoves, Clocks, Toasters. 
Train for solid high paying career. Experi- 
mental kits included. Free fact pack, 
I.T.I.. Dept. 65162, 815 E. Rosecrans, Los 
Angeles 90059. 


EASY-To-start rubber stamp business at 
home in spare time. Make up to $16.50 an 
hour without experience. Facts free. 
Write to: Roberts. 1512 Jarvis, Room CR- 
3J-B, Chicago, Ill. 60626. 


DATACRAF'T Dealers Earn To $10,000 
Year, Easy plan, Prepare custom data. 
Merchants, banks, doctors subscribe, Part- 
time work. Free details. Datacraft-71B. 
Harlingen, Texas. 


EASY-to start rubber stamp business at 
home in spare time. Make up to $16.50 an 
hour without experience, Facts free, 
Write to: Roberts, 1512 Jarvis, Room CR- 
3-B. Chicago, Ill. 60626. 


$100 WEEKLY In your Mailbox. Fan- 
tastic business idea— Satisfaction guaran- 
teed, Send $2.00 to: A, Ascheim, 5601 
Riverdale Ave. ., New York, N.Y. 10471. 

1000‘; PROFIT Bronzing Keepsakes. 
Free Literature, Nichols--Drawer 11069-D. 
Kansas City 64119. 


MAIL Baby Catalogs. Your Imprint, To 
New Mothers. Big Profits! Details. 25c. 
Krefski, 609 Lee, Plymouth. Pa. 18651. 


HOW To Succeed in mail order with no 
investment in merchandise. Free details. 
Holly House, 9924-B  Edgecove, Dallas. 
Texas 75238. 


SECRETS Of How to Get Capital. 1000 
sources. $500 to $2,000.00. Free details. 
Counselor-3. Harlingen, Texas 78550. 


OPERATE A business of vour own — 
home, Everything furnished, Royce, Box 
204- H. Dolton, Illinois 60419. 

MAKE Durable Building Plastic Easily. 
Waterproof, fireproof, economical, Bays 
Laboratory. Cedaredge. Colorado 81413. 

MAIL Order Opportunities Galore! Pop- 
ular Advertiser Magazine! Sample 10c. La- 


bon Box 54386—PA, Los Angeles, Calil- 
fornia 90054. 
s70 WEEKLY--Home spare time. Sim- 


plified mail bookkeeping. Immediate in- 


come—easy!  Auditax, 34741D, Los AN- 
geles 90034. 
$60.00 DAY Manufacturing concrete 


Posts. Blocks. Mold Equipment Catalog 
$1.00 refundable. Carlane. 1803 Fremont, 
Rapid City. South Dakota 57101. 


MAKE $46 From Square Foot Plywood: 
Jigsaw or Bandsaw necessary, Free De- 
tails. Wooderd, Bridgewater, Mass. 02324, 


EARN more than many Professional 
men! $1000.00 monthly collecting delin- 
quent accounts by mail. Continental, Box 


2023-B, Des Moines. Iowa 50310. 


MAIL Baby Catalogs imprinted with 
vour address to New Mothers for Big 
Profits! Details 25c. Volz-PS, Ypsilanti. 
Michigan 48197. 
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$40.000.00 Year by Mailorder! 


I MADE 
Helped others make money! Start with 
$10.00—Free Proof! Torrey, Box 318-F, 


Ypsilanti, Michigan 48197. 
$1500.00 IN 15 DAYS. Spin-Art business. 
Free information. 1581 Ramillo Ave., Long 
Beach, California 90815. 
BELOW-Wholesale Bargains! World's big- 
gest discounts. Single items. surplus. au- 
tos, Japan. etc. Free summary. Vault In- 


ternational, 863 East High. Lexington. 
Kentucky 40502. | 
DROP-Shipping 1.000.000 items! Ca- 


mille, 202-P4 Brownell Street, New Bed- 
ford Mass. 02740. 


MAIL Letters featuring merchandise. 
Get $12.00 orders in every mail, $8.00 
profit! Everything furnished, Write Alvin 
W. Hubbard Co,, Clark, S.D. 57225. 


PROVEN Import & Mailorder Proced- 
ures. Hevealing — Profitable — Practical. 
Write: N.D.B.R.. Box 13011-A, Kansas 
City. Missouri 64119. 


AMAZINGLY PROFITABLE! Learn fas- 
cinating, money making, home business. 
$2.00! Satisfaction Guaranteed! Bargain 
House, Dept, 148-PS, 914 Miltonia, Linden, 
N.J. 07036. 


I MAKE $1,200 month in وو‎ 
You start. 50c lesson, 10 lessons. Certlfi- 
cate awarded. Try your first lesson 50r. 
Kim. Box 571, Taft. California 93268. 


PREPARE Tax Returns-Housewife Jo 
Ann Netzley made $5,500 last season. Train 
at home. VA Approved. National Tax 
School, Monsey 1CB, New York 10952. 


BUY No Plan Before This Information. 
Details. Wright, 4507 Cole, 259, Dallas, 
Texas 75205. 


61 MONEY MAKING 


OPPORTUNITIES 


$1.00 EACH peepee assembling Belts. 
Details 6c. Redikut's. 462-PS, North Park, 
Richland Center. Wisconsin. 


$800.00 WEEKLY, my net profit, year. 


Magic Method Mail Selling. Free proof 
with samples, send stamped, addressed en- 
velope. Brewster, Box 1348-G, Clearwater. 
Florida 33517. 


MONEY—SPARETIME OPPORTUNITY 
PANELISTS AT HOME WANTED BY 
NEW YORK RESEARCHER 

LEADING Research Firm seeking peo- 
ple to furnish honest opinions by mail 
from home. Pays cash for all opinions 
rendered. Clients’ products supplied at no 
cost. For Information write: Research 669, 
Minecla, New York 11501, Dept. CF-24. 


SPARE Time Cash — Sell Advertising 
Book Matches—every business a prospect— 
no investment—no experience needed to 
build steady repeat business. Daily Cash 
commission in advance, Write today—We' ll 
send your sure-fire selling kit by return 
mail. Dept. PA469, Superior Match Co.. 
1930 S. Greenwood. Chicago, Illinois 60609. 


RAISE Rabbits for us on $500 month 
plan. Free details. White's Rabbitry, Mt. 
Vernon. Ohio 43050. 


CLIP Newspaper items. $1.00-$5.00 each. 
Details free. Walter, Box 1360-S, Erie, Pa. 


56 ACTIVE Franchise Opportunities 
available all over USA. Brochure details 
66 Franchise chances for you to have your 
own business tied with successful National 
Companies. Send name, address to W. 
Stewart. 1085 Walnut, Des Plains, Illi- 
nois 60016. 


HOMEWORK. mailing circulars. Free 
details! Cam Company, Dept. 155-EKR, 
Verona, New Jersey 07044. 


FREE Literature — Make Blg Money 
Raising Fishworms and Crickets. Carter 
Farm-i1. Plains, Georgia 31780, 


FREE. 206 Easy ways to make money 
taking orders for exciting new products— 
spare time. Send name, age. for 5 months 
free subscription, Opportunity Magazine, 
850 N. Dearborn, Dept. 18-DM, Chicago. 


START Home Mallorder Business. No 
Inventory. Purple Enterprises, Box 16291- 
B4, Jacksonville, Florida 32216. 


FREE copy of world's leading contest 
magazine! Write: Prizewinner, Box 11569, 
St. Petersburg, Fla. 33733. 


ADDRESSING and malling, advertising. 
and all occasion cards. Olive Sawaya, 130 
South Clark, Salina. Kansas, 


MONEY-Become a 006 Broker. Full 
or part time. RMP & Co.. P.O. Box 901, 
Desk 4, El Reno, Oklahoma 13036. 


WATCH REPAIRING piles up extra cash 
fast. Free sample lesson. Watchmaking, 
WQA, Fox River Grove. Ill. 60021. 


HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell vou 
what to write, where and how to sell. and 
supply lists of editors buying from begin- 
ners, Small checks can add up to worth- 
while extra income. Write to sell, right 
away. Send for free facts, Barrett, Dept. 
C-86-M1, 6216 No. Clark, Chicago 60626. 


EASY Money at Home. Free Prospectus. 
May's, 3800 Camp, New Orleans 70115. 


SELL lifetime metal social security 
plates. Big profit, samples and details free. 
James Sneed, Route 2, Box 85C, Tunnel 
Hill. Georgia 30755. 


$200.00 FROM sheet 14” Plywood (Scrap) 


| Details 25c. Novelties, 610 So. 24th, Elwood, 


Indiana 46036, 
LEARN the secrets of repairing junk 


batteries. “Fabulous Profits” at home. 
Batteryman 878, Palm Desert, Calif. 92260. 
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WANTED! Addressers — Commission 
mailers. Stamp required. Ooton Distribu- 
tors, 122-SP Duke Drive, Portsmouth, Vir- 
ginia 23703. 


INTERESTED in Mailorder? Write: Ad- 
vance, Box 24. La Grange, Ill 60525. 


INSPIRING book shows How To Get 
What You Want. Details free. Shamrock 
Sales, Dept. B, Box 65, London, Ontario, 
Canada. 


INSTANT Money! Plastics are the wave 
of the future. Big profits now! At home! 
Spare time! Materials costing lle bring 
$2.58 profils immediatelv! Free informa- 
tion! Rush name on postcard to: Warner, 
1512 Jarvis, Dept. CL-3-B. Chicago. Illi- 
nois 60626. 


HOW To Make Money Writing Short 
Paragraphs. Complete Information. Book- 
let $1.00. Bausell. 908 Jefferson, Dept, PS3, 
St. James, Missouri 65557. 


MONEYMAKING Booklets On Govern- 
ment Surplus. Writing, Mail Order. Coins. 
Camera, $1.00 each. MERCER HOUSE. 
1012 MERCER DRIVE, HADDONFIELD. 
NEW JERSEY 08033. 


SELL Books by Mail. 400°; pruna: Royal, 
Box 450-M, Cleveland, Ohio 441 21, 


BECOME Notary Public! Free Particu- 
lars, Stationers Exchange, 405-S, Richardt, 
Evansville, Indiana 47711. 


MONEY, clipping newspaper items. Free 
details. Smith, Box 124. Getzville, New 
York 14068. 


MAILORDER IMPORTS. Report reveals 
Foreign Drop-Ship Sources. World Trad- 
er’s Digest. Ideal Mailorder Items. Send 
$1.00. Donald Donica, 332 North 12th 
Street. New Castle, Indiana 47362. 


$1, 000, 000.00 by Mail! Learn Proven mil- 
lion-dollar mailorder method. Complete in- 
structions, Send $1.00. Success Consultants, 
Tyner. Tenn. 37392. 


SEE Your Name In Nationally Distrib- 


House, 253 East Street, Dept. 22A Wolcott. 
Connecticut 06716. 


LEARN Moneymaking methods. Month- 
ly newsletter. Moneymaker-CDB, Box 
6359, Los Angeles, California 90055. 


62 EMPLOYMENT 
INFORMATION 


FOREIGN and USA 
available now. Construction, all trades. 
Earnings to $3.000.00 monthly. Paid Over- 
time, travel, bonuses, Write: Universal Em- 
ployment. Woodbridge, Connecticut 06525. 


HIGH Paying Overseas Jobs. Construc- 
tion, other Projects, Bonuses, Travel Ex- 
penses, Extras. International Information, 
109, Cortez, Florida 33522. 


AUSTRALIA Wants You! Government 
Assisted Passage, Unlimited Opportunities. 
Government Information and 
. $1.00. Austco, Box 3623-F, Long 
Beach, California 90803. 


FOREIGN Emploxment. $2.00 For come 
lete List Companies. DLB. 5136 Long- 
ranch, San Diego, Calif. 92107. 


BOOMING  Australia!—Splendid oppor- 
tunities for advancement, retirement. 
Government assisted transportation! 
Handbook and forms $1.00. Guaranteed! 
Associated, Box 17C4, Lafayette, Califor- 
nia 94549, 


AUSTRALIA Wants Americans! Oppor- 
tunities. government assistance. Details in 
Special Report. Send $1.00. Information 


Service. Box 12655-CN, St. Petersburg, 
Florida 33733. 

AUSTRALIA Needs You!! Get Facts. 
Not Promises!! New Life!! Adventurous 


Details $1.00. Opportunity. Box 1291, Dept. 
P8104, Richardson, Texas 75080. 


CARIBBEAN ADVENTURE, High pay 
for Divers, Cameramen, Operators, etc. on 
charter, salvage, cruise boats. No experi- 
ence. Details $1.00. Commercial Boatmen's 
Association. Box 6139, Los Angeles, Cal- 
ifornia 90055. 


226 | POPULAR SCIENCE 


| coats 65c; 


job opportunities | 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists. 83-45 Vietor Ave., 
Elmhurst, New York 11373. 


"INFORMATION''—any subject devel- 
oped. Accurate, dependable. Details. Bond. 
Chester, Oklahoma 73838. 


INFORMATION On Any Book or Prod- 
uct. Beasley, Box 8677, Richmond, Vir- 
ginia 23207. 


LOCATING Service. Any Item, Product. 
Jake  Barraco. 478-B Gardner, South 
Beloit. Illinois 61080. 


INFORMATION, Assistance Any Prob- 
lem. Send $2.00 (deductible). Metzler Re- 
search, P.O. Box 2206SD, Long Island 
City, New York 11102. 


66 AGENTS WANTED 


WANT To Make Up To $100 A Week 
spare time, and get free shoes for life, 
too? No investment. Rush card for free 
details. Mason Shoes, K-653 Chippewa 
Falls, Wisconsin 54729. 


YOUR Own business—Suits $1.50: Over- 
| Mackinaws 35c; Shoes 1215c: 
Ladies’ Coats 30c; Dresses 15c. Enormous 
profits. Catalog Free. Nathan Portnory As- 
sociates, 2109-J Roosevelt Road, Chicago 
9, Illinois. 


LIFETIME Income. Business Loan Rep- 
resentative. Write: Financial. 28 E. Jack- 
son, Suite 1204- X2, Chicago 60604. 


EVERY man a prospect. Refundable sales 
kit offer showing line belt buckles, tie 
clasps, money clips, cuff links. lapels. iden- 
tification badges, individualized with cus- 
tomer's name and emblems. Cap badges for 
trucking. bus, taxi, police, firemen, also 
postal, letter carriers and heavy construc- 
tion emblems. Choice 3000 emblems. Hook- 
fast. Box 1088-PS. Providence, R.I. 


ROCKITE Quick-Setting, Pourable Ce- 
ment. Hartline, 2186 Noble, Cleveland, 
Ohio 44112. 


ESTABLISH Your Own Business, Low 
Prices On Used Clothing, Shoes, House- 
hold Goods. Unlimited Profits. Free Cata- 
log. Northwestern Distributors, 2129 North 
Western Avenue, Chicago, Illinois 60647. 


“ENGINEERING-Drafting invention , سے‎ 
outperforms sliderule." Sample (Etched- 
plastic ‘‘Trigchart’’, instructions): $2.93 
refundable), Magicmath, Rio Linda, Cali- 
cornia 95673. 


67 SALESMEN--DISTRIBUTORS 
WANTED 


EARN Big Commission Full or Part 
Time. Show America’s largest line Low 
Priced Business Printing and Advertising 
Specialties Plus calendars in season, No 
experience. No investment. No collections 
or deliveries. On-the-spot commissions. 
Big Free Sales Kit samples hundred items 
used daily by businessmen. Merchandise 
bonuses for you. Build profitable repeat 
business. Start now. National Press, Dept. 
91G, North Chicago, Ill. 60064. 


DO You wish to use or sell a plant food 
that is field proven, shows the greatest 
results at lowest cost? Something different 
in sales and use, Big monthly income 
or get your fertilizer FREE. Campbell's 
Gro-Green, Rochelle 275. Illinois 61608. 


YOUR free copy of World's biggest Sales 
Magazine tells vou how and where to make 
more money on your own in selling. Write 
Specialty Salesman Magazine. Desk 6B, 
307 North Michigan, Chicago 60601, 


SELL Advertising book matches. Write 
us today; we put you in business by return 
mail. handling complete line ad book 
matches in demand by every business right 
in your town! No investment; everything 
furnished free! Top commissions daily! 
Superior Match, Dept. P469. 7530 58S. 
Greenwood, Chicago, Illinois 60619. 


EARN BIG MONEY Soliciting Delin- 
quent Accounts. General Finance Com- 
pany, 304-B Pickwick Building. Kansas 
City, Missouri 64106. 


| sells fast. 
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FREE 206 Easy Ways to make money 
taking orders for exciting new products— 
spare time. Send name, age, for 5 months 
free subscription. Opportunity Magazine, 
850 N. Dearborn. Dept. 18-DS, Chicago. 


MAKE extra $25 to $75 spare tine! Take 
orders for double air cushion Bronson 
Shoes. Amazing comfort. Terrific men's. 
women’s line for dress. work. play. High- 
est commissions. Shoes for yourself. Big 
outfit Free. Write: Bronson, Dept. 151. 
Minneapolis, Minnesota 25408. 


BIG earnings selling Hertel Bibles. New 
3-dimension cover, finest reference edition 
Demonstrator furnished. Big 
commissions. International Book. Dept. P. 
Box 118, Wichita. Kansas 67201. 


$732.51 profit in two weeks. Michael P. 
made that much with new “Instant” 
Photo Album. Sells Itself. Has self adhe- 
sive pages. Details. sample, Free. Keating. 


PS-49. Brighton. Pittsburgh, Pa. 15212. 


LONG needed invention. Man to contact 


service stations. Huge profits. Write: 
Cyclo, 3816 Dahlia, Dept. 132, Denver. 
Colo. 80201. 
68 REMAILING SERVICE 

MIAMI remails 25c. Monthly rates. PS 
Marle. Box 1266, Coral Gables, Florida 


33134. 


DICEK'S Confidential — Fast. Excellent 
Rates, Box 6171, San Jose, Calif. 95150. 


SOUTH America Registered re-airmails 
$1.00 Confidential, Leon, Box 360, Guaya- 
quil Ecuador. 


RECEIVING-Forwarding. $3 monthly. 
Hedgpeth, 406-PS, South Second, Alham- 
bra, Calif. 91802. 


RECEIVING-Forwarding, $2.50 month- 
ly. Discreet-confidential. Write: McDon- 
i 193 Middle Street, Portland. Maine 
04 


RECEIVING. Forwarding $3.00 Monthly 
Additional. Confidential Services, Redjack, 
Box 2005, Dearborn, Michigan 48214. 


“KENTUCKY Bluegrass — receiving سے‎ 
forwarding, $3.00 month. Nationwide. 
Route One, Jackson, Kentucky 41339.” 


CONFIDENTIAL Receiving, 
25c; $3.00 monthly. National, 
RSB, Little Rock, Ark. 72203. 


NEW YORE 25c Each. $3.00 Monthly. 
Snoow, 458 "Vermont Street, Brooklyn. 
11207. 


THREE-STATE remails, Mas 
N.Y.. your choice, 25c. Box 1365, یھو ہت‎ 
Mass. 01201, 


JACKSONVILLE Remails 25c. Monthly 
Rates. Romae, Box 7343-B, Jacksonville, 
Fla. 32210. 


"DALLAS Remails 25c. Monthly Rates. 
Smith, Box 569, Garland. Texas 75040.” 


69 CONTESTS 


SWEEPSTAKES Contests. How to win. 
Write for free information. General Con- 
tests, 1609-19 East Fifth, Duluth. Minne- 
sota 55812. 


"WIN | SWEEPSTAKES. automobiles. 
homes. vacations. Membership. $4.00 vear. 
NATIONWIDE, Route One. Jackson, Ken- 
tucky 41339. 


AUTHOR’S SERVICE 


WANT Your Book Published? Learn how 
we publish, advertise, promote, distribute. 
Many successes. Free booklet PS, Vantage. 
120 West 31, New York. 


HOW To Sell Everything You Write. 
Aubrey, Box 3124, Industry, Calif. 91744. 


72 EDUCATION & 
INSTRUCTION 


COMPUTER PROGRAMMING-—the big 
opportunity career. New recognized corre- 
spondence course. No maths needed. FREE 
brochure. Canadian Institute of Science & 
Technology, 263P, Adelaide St. W., To- 
ronto. 


MISSOURI Auction School. GI Ap- 
proved. Free catalog. 4240-5 Nichols Road. 
Kansas City. Missouri 64112. 


Remailing. 
Box 1975- 


BOOKKEEPERS — Operate Your Own 
*"Dollar-A-Week'' System. Ellis. Box 203, 
Cedar Grove, North Carolina. 


PIANO Tuning quickly learned with home 
study course, Diploma granted. American 
Tuning School, Gilroy, California 95020. 


DEVELOP Mind Power, personality. 
memory while asleep! Free details, SLRA, 
Box 24-SF, Olympia. Washington. 


LEARN  Auctioneering. Free Catalog. 
Reisch / Auction College, Mason City 3, Ia. 


LEARN Civil and criminal investigation 
at home. Earn steady, good pay. State age. 
Institute Applied Science 1920 Sunnyside, 
Dept. 334, Chicago, Illinois 60640. 


FCC First Class License in six weeks— 
nation's highest success rate—approved 
for Veterans Training. Write Elkins Insti- 
E 2603A Inwood Road, Dallas, Texas 


EARN as you i camera repair. Na- 
tional Camera air School offers ac- 
credited Home B y Course—instructions, 
texts, tools and practice equipment. Free 
information. Write NCRS, Dept. EE, En- 
glewood, Colorado, today. 


COMPLETE Your High School at home 
in spare time with "1-year-old school. 
Texts furnished. No classes, Diploma. In- 
formation booklet free. American School, 
Dept. X446 Drexel at 58th, Chicago, Illi- 
nois 60637. 


USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free. (Courses bought.) Lee 
Mountain, Pisgah, Alabama 35765. 
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GRAPHOANALYSIS — Learn scientific 
handwriting analysis for profit. pleasure. 
Free sample lesson, catalog reveals plan. 
Write IGAS, Inc. 325 Jackson, Dept. 
2AR3, Chicago 60606. 

LEARN landscaping and the growing of 

lants. Start a profitable business part or 
ull time. Free information without obli- 
gation. Lifetime Career Schools, Dept. 
A-594, 2251 Barry Avenue, Los Angeles, 
Calif. 90064. 

EARN ہہ‎ HIEK Engineering DEGREE. 
mostly by correspondence. G.I. Bill Ap- 
proved. Free Catalog. Grantham, 1503 
N. Western, Hollywood, California 90027. 


BE a Real Estate Broker. Big earnings. 
Prepare quickly, easily. GI approved. Free 
Catalog. Weaver School. 3519-R Broad- 
way, Kansas City, Missouri 64111. 


AUCTIONEERING—Resident Or Home 
Study Course. Nashville Auction School. 
2004 West End. Nashville, Tenn. 37203. 

USED Courses! Books! List 10c. Smith's. 
124 Marlborough, Salem, Mass. 01970. 

GET A British Diploma in Color. Phi- 
losophy, Biochemistry. Radionics. Home- 
opathy, 35 courses, Curricular free. Dept. 
PSM, Braintridge Forest School, “Lodge” 
Braintridge Forest,  Balcombe, Sussex, 
England. 


CREATIVE thinking produces success, 
money, satisfaction, Develop this talent— 
your status in life is determined by it. A 
single concept solves Mathematical, Lit- 
erary, and Inventive problems. ''Scientific 
Method". Innovation! $1.60. Ten-day sat- 
isfaction guarantee. Act today! Jaico, Box 
3262F, Saginaw, Michigan 48605. 


WATCH Repair home course, Swiss and 
American watches. Free sample lesson. 
Watchmaking, WQ, Fox River Grove, Illi- 
nois 60021. 


PHOTOGRAPHIC RETOUCHING. Good 
spare-time income at home, Interesting. 
artistic career, Free information. Hamilton 
Studios, Dept. QR-39, Claymont. Del. 19703. 

OPERATE Collection Agency. “Little 
Gold Mine!” Franklin Credit, Roanoke, 
Virginia 24004. 


BIBLE College. Christian Ed. Ordina- 
tion, and degree courses. Write: Soms, 887 
West Spruce Avenue, Ravenna, O. 44266. 


PENMANSHIP Corrector. Improve poor 
penmanship quickly. Details free, Ozment. 
Box 665-35, St. Louis, Missouri 63188. 


EARN Electronics Engineering  DE- 
GREE, Mostly by correspondence. G.I. 
Bil Approved. Free Catalog. Grantham, 
1509 N. Western. Hollywood. Cal. 90027. 


JOIN With Thousands in Free Courses 
by mail in the Torah. Write: Lamplight 
Studies, Box 88E. Brooklyn. N.Y. 11229. 
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AMAZING Profits operating successful 
small business, Free details plus list of low 
cost books. Williams. 2709 C West 12th 
St., Panama City. Fla. 32401. 


DETECTIVE Course, Free Information. 
Universal Detectives, Box 8180-B, Univer- 
sal City, California 91680. 


GREAT Books For Your Self-Improve- 
ment. Free Brochure. John A. Wonsev 
Company. 15024-M Joy Road, Detroit. 
Mich. 48228. 


. EARN College degree at home. All sub- 
jects. Ohio Christian College. 1156 Striebel 
Road. Columbus, Ohio 43227. 


LEARN GUNSMITHING 
AMERICA’S Oldest. Complete Course. 
V.A. Approval. 2-yr, Curriculum. Degree 
of Associate in Science, Large Shops. Mod- 
ern Equipment, Competent Staff. Recom- 
mended by leading arms companies, Write 
Dean of Students—Trinidad State Junior 

College. Trinidad, Colorado 81082. 


STUDY Acts. Come For Praver. Tracts. 
Box 233. Newport News, Va. 23607. 


DISCOUNT Prices. Correspondence 
Courses, Data Processing—Programming. 
Motel Management, Insurance Investiga- 
tor, Civil Service. High School Equiva- 
lency. National Correspondence Courses. 
Box 44. Vandalia, Illinois 62471. 

LEARN Drafting and design quickly. 
Course programmed for you personally. 


Details, placement test $1.00. Joel An- 
drews, 1217 Clarendon, Florence, S.C. 
29501. 

73 CARTOONING, 


SIGN PAINTING 
"HOW TO MAKE MONEY WITH SIM- 


PLE CARTOONS''—Everyone who likes to | 


draw should have this book; Free. Write: 
Cartoonists’ Exchange, 194 Pleasant Hill, 
Ohio 45359. 

SIGN Painting. Fascinating System. 
Straley. 410-PS. South Western. Spring- 
field. Ohio 45506. 


23 LESSON Compact Cartoon Course 
And Cartoonist’s Magazine $2.00! Tooners. 
Box 30367, Lincoln, Nebraska 68510, 
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SIGN Painting — Instructions. Brushes, 
Equipment, Free Catalogue. Kaufmann 
Supply. Centertown, Missouri 65023. 


76 DETECTIVES 


` DETECTIVE Course. 
Universal Detectives, Box 8180E, 
City, California 91608. 
DETECTIVE Profession, Home Study. 
Lapel Pin, Certificate. Future 2759CB 
West Broadway, Los Angeles, Calif. 90041. 
SURVEILLANCE Countermeasures Bro- 
chure, $1.00. Negeye, Box 1036, Anderson, 
Indiana 46015. 


DETECTIVE Training—Booklet on auto 
surveillance plus full particulars. Send 
$1.00 to: P.S., 4425 W. Irving Park Road. 
Chicago, Illinois 60641. 


77 LOANS BY MAIL 


Universal 


BORROW 51,205 Airmail! Repay $47 for 


36 months. State licensed. Postal Finance, 
Dept. 11-E. 200 EKeeline Building, Omaha, 
Nebraska 68102. 


PAY Bills! Have cash left over. $39.65 
repays $1000 in 36 months. Write for de- 
tails. American Loan Plan. Dept. CA- 
020B. City National Bldg., Omaha, Ne- 
braska 68102. 


79 BUY IT WHOLESALE 


BARGAINS! Buy Wholesale and Below! 


Name Brands. Appliances, Furniture. 
Sports, Equipment, Televisions, Cameras, 
Watches, Jewelry. Thousands More. Huge 
Discounts to $1.000.00 on New Automobiles. 
Al Makes. Free Details. Write "Today; 
Worldwide  Bargainhunters, Box  730-B, 
Holland, Michigan. 


| tech, Inc., 


Free Information. | 


500,000 BARGAINS below wholesale. 
Buy name brand merchandise 10c on dol- 
lar. Closeouts, Surplus, Imports. Dropship 
merchandise. Save $1.400. new automo- 
biles. Free details. International Buyers, 
Box 4633-PS, Colorado Springs, Colorado 
80909. 

FREE... Wholesale Catalog. Guns, Re- 
loading Tools, Clothing. Traps, Decoys, 
Calls, Boats, Finnysports (PE), Toledo, 
Ohio 43614. 


HEARING Aids, Batteries, Wholesale. 
Catalog 25c. Fiston, Box 1445, New Pres- 
ton, Conn. 06771. 


FREE Discount Coupons. Value $10.00. 
Send 25c Postage. Kendex, PO Box 26, 
Cedar City. Utah 84720. 


$00,000 PRODUCTS Wholesale! Terrific 
Bargains! Wholesalers, 1265 Broadway, 
New York. N.Y. 10001. 


ELECTRIC Guitars. amplifiers, whole- 
sale. Catalog 25c. Carvin, PSW, Valley 
Center, California 92082. 


SAVE! Order Free General Merchandise 
Bargain Catalog. Branscoms, 3939 George 
Washington. Portsmouth. Virginia 23702. 


DRAFTING Equipment, Templates. 
. SMM Pencils, Catalog 30c. Stamps, Am- 
Box 5-122, Mt. Holly, New 


Jersey 08060. 
80 


ADVERTISING 
AGENCIES & SERVICES 


FREE expert assistance for mailorder 
advertisers. Ratebook leading newspapers, 
magazines 25c. Chicago Advertising Agen- 
cy, 28 E. Jackson. Chicago 60604. 


“MAIL Sale Advertisers" Sample Copy 
20C. Lucia Enterprises, Box 1371, Warren, 
Ohio 44482. 


ADVERTISING-Complete service. Ads. 
publicity catalogs, flyers, Free quotes. Ask: 
Bob Johnson, R.N. Johnson Advertising, 
173 W. Madison. Chicago 60602. 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


JOEL Andrews, Draftsman, 1217 Claren- 
don. Florence, S.C. 28501. Free estimates. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


48 PAGE Catalog 6 Signature $2.80. 
Carrol's. McLoud, Okla. 74851, 


_ RUBBER Stamps—4 Lines $1.25. Cata- 
log. Williams, 10024 Oxborough Road, 
Minneapolis, Minnesota 55431, 


84 PRINTING, 


MULTIGRAPHING, ETC. 


RAISED Letters—Business Cards. Sta- 
tionery, etc. Samples. Bargain Price list 
free. Pioneer PS-4, Island Park, New 


| York 11558. 


1.000 GUMMED Address Labels 
$1.00. Walt's. Box 966, South Bend, Indi- 
ana 46624. 


GOOD Business Cards, Write: Goodall 
Printing. 68-A Joost. San Francisco, Cali- 
fornia 94131. 


OFFSET Printing. Prompt 
Mimeo Press, 835 Falls, Rocky 
N.C. 27801. 


AMAZING Business Printing values. 
Quotations. Print Shop, Box 576P, Green- 
ville. R. I. 02828. 


FREE Literature: Address Labels. Busi- 
ness Cards, Printing. Rubber Stamps, Jor- 
eres 552 West O'Connor, Lima, Ohio 
45601. 


1000 LABELS 4 Lines $1.00. Pocket 
Stamp $1.00, Printing-Novelty Catalog 25c 
Refunded. Send Cash, Check. Stamps. 
Seal, Box 505A. Elgin, Illinois 60120. 


BOOK  Matches—Economical Advertis- 
ing. Trowbridge. P.O. Box 418, Oak Lawn, 
Illinois 60454. 


DELUXE Cards, Free Samples. Address 


Rubber Stamp $1.00. Scott. 603 Sixth, 
Lincoln, Illinois 62656. 
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service. 
Mount, 


ELECTRONIC Stencil Cutting $2.50 
each, Amtech, Inc. Box 122. Mt. Holly, 
N.J. 08060. 


PRINTING—8 hour service, Any quanti- | 


tv. Lowest prices. Free catalog ''Cut Print- 
ing Costs. Allstate Press. 120-75 South 
La Salle, Chicago 60603. 


BUSINESS Printing Special. 100 Each: 
Letterheads (8!»x11), Envelopes. State- 
ments $5.95 Postpaid. Quality Materials 
And Workmanship. Free Pricelist. Wahle; 
1947 Cornelia; Chicago. Illinois 60657. 


1.000 THERMOGRAPHED cards—$4.75. 
Matching stationery. Marchione, Box 189, 
Smithtown. New York 11787. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINTING Outfits. type. supplies. Send 
dime for illustrated supply book and sam- 
ples. Kelsey, Inc., H-8. Meriden, Connecti- 
cut 06450. 


PRINTING Presses, Type, 
Lists 6c. Turnbaugh Service, 
burg, Pa. 17855. 


WHOLESALE Offset Presses, 6c Stamp. 
Maurice Bower. Route 3, Floyd. Va. 24081. 


Supplies, 
Mechanics- 


————— € 


SAME Dav shipment on rubber stamp 
supplies, Revised wholesale price list No. 
5 free. Star Stamp Supply, 1732 Federal 
Chicago, Ill. 60805. 


1000 GUMMED Address Labels 50c. three 
line Pocket Rubber Stamp güc. Charon. 
1404 Comstock. Los Angeles, Cal. 90024. 


LOW Priced Rubber Stamp Manufactur- 


ing Supplies. Starting Outfits, Martins, 
1432 Major. Jefferson City. Mo. 65101. 


87 TOBACCO, PIPES, CIGARS 


PIPE DRI-R absorbent tablets. Fast re- 
lief from wet pipes. 125-$1.00. Dockendorff 


Company, 218 Old Grassy Hill Orange, 
Conn. 06477. 
88 OLD GOLD, JEWELRY 


WANTED 


HIGHEST Cash for Gold, Jewelry, Gold 
Teeth, Rings, Diamonds. Watches, Silver. 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 6 E. Monroe, Dept. 357, Chi- 
cago 60603. 


CASH Immediately For Old Gold. Jew- 
elrv, Gold Teeth, Watches, Diamonds, Sil- 
verware, Platinum. Mercury. Spectacles. 
Free information. Rose Industries. 29-Y 
East Madison, Chicago 2. 


WANTED-—zgold. 
form), mercury. 
mot's, 1067 Bridge St., 
Michigan 49504. 


89 WATCHES, CLOCKS—SALES 
& SERVICE 


WATCH and clock repairing books. Free 
Catalog. North American. Box 77-BD, Fox 
River Grove. Illinois 60021. 

USED Wrist. Pocket Watches—$3.00 up. 
Free list. Southern Watches, 5-PS. South 
Wabash, Chicago 60603. 


WATCHMAEERS’ — Jewelers" Catalog; 
Surprise; $100. Watchmaking Course; 
Too $35.00. Bengalls, 17942 "Ventura. 
Encino. Calif. 81316. 


ALARM WRIST WATCH 

17 JEWELS, Swiss, 

$31.00 pp. 2 year guarantee. Box 253 High- 

3 Park, Ill. 60035, Pembroke-Court Co. 
nc. 


90 GIFTS 


HAWAIIAN Souvenirs. Send 25c for list. 
Alchris. Box T16. Kailua, Hawaii 91834. 


TIE Clip With Thermometer That Reg- 
isters Temperature From Ten To 110 Only 
$2.00. Godard, Route 1, Washington, 
North Carolina 27889. 


MARY's Unusual Gift Catalog 35c with 
free gift. 8309 Old Harford Road, Balti- 
more, Md. 21234. 


DISTINCTIVE Gifts Catalog. Free Pre- 


miums. Rhynold International Dist.. P.O 
Box 206, Dept. A, Centerville, Ohio 45459. 
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silver. platinum (any 
Information free. Wil- 
Grand Rapids. 


$52.50 value for | 


91 FOR THE HOME 


CHIPPED Sink and Tub Porcelain 


Patching Instructions $1.00—‘‘Patchmas- 
ter'"—68 Glenn, Camarillo, Calif, 93010. 


HOMEOWNERS—Save up to 30° on 
home fuel oil bills ($100 on every $400). 
Proven fuel oil activator that big plants 
use (GE, Dupont, etc.) is yours for home 
use. 100°) safe. satisfaction guaranteed. 
Details. write: G & L Sales, 1380-85 
86th Rd., Jamaica, N.Y. 11435. 


92 MODELS—SHIPS, 


PLANES, ROCKETS 


SHIP Models, Kits. fittings, plans, books, 
tools, engines, motors. Big illustrated cata- 
log 50c, Mass. residents add 3° tax. James 
Bliss & Co.. Dept. PS. Route 128, Dedham. 
Massachusetts 02026, 


SHIP and Yacht model fittings: Pine 
construction Hull Kits; blueprints. Send 
50c for Illustrated catalog. A. J. Fisher. 
Inc., 1002 Etowah Avenue, Royal Oak, 
Michigan 48067. 


` SHIP. models catalog  25c. Benue 
Inc.. 100 Monroe, Newark, N.J. 07105 


` ROCKETS. New Illustrated Catalog 25c. 
Single and multistage kits, cones, engines. 
launchers trackers, rocket aerial cameras, 
technical information. Fast Service. Estes 
Industries, Penrose 3, Colorado 81240. 


` RADIO Control Mode] Power Boats. Kits. 


Engines, Propellers, Flywheels, Universals. 
etc. Stamped, Seli-Addressed Envelope for 
illustrated Literature. Octura Models, 8148 
Milwaukee, Niles. Illinois 60648. 


ROCKETS!! Kits, single-multistage. 2000 
feet altitude — Powerful motors — Tubes 
Cones Parachutes Launchers. 


Giant Illustrated Catalog — rocket data | 


— diagrams — 25c. Rush Delivery. Cen- 
turi Aerospace, Box 1988a, Phoenix, Ari- 
zona 85001. 


س ت .ا ل ص لل ل ا ا 


SHIP Model Kits—Schooner America, 
Frigate Essex, etc. Fittings. Plans, Books. 
40 Page Catalog 50c. Model Shipways, 
Folio P, Bogota. A ew lew Jersey 07603. 


CANNONS, E Flying § Saucers, Hot Air Bal- 
loons, Rockets, Etc. Free Catalog. Zeller, 
Box 67, Hudson, Mich. 49427. 


93 


ELECTRIC TRAINS, 
RACEWAYS 
LIONEL Catalog 40c. Bulletin 10c. Old 


Trains Bought-Repaired. Mack Brothers, 
2041 Chicago Ave., Chicago 60622. 


94 FOR INVENTORS 


INVENTORS: Your ideas and inventions 
(patented; unpatented) expertly searched, 
developed for commercial appeal and cash 
royalty sales to manufacturers by profes- 
sional Invention Developer with excellent 
record of experience. B.S.. Industria] En- 
gineering; United States Patent Office 
former Patent Examiner; United States 
Government former Patent Advisor! Second 
decade reliable service. Member: United 
States Chamber Commerce. Free ‘‘Inven- 


tion Record” and ‘Recommended Protec- 
tion Procedure." Airmailed! Write: Ray- 
mond Lee, Invention Developer. 230-V 


Park Avenue, New York City 10017. 


U.S. Patent Office Searches. 234 Broad- 
way, 
tion Certificates. 

PATENT SEARCH SERVICE For law- 
vers, Companies, Inventors. ''Confidential 
report" including copies of related United 
States patents rushed ''Certified Airmail.” 
Free! Information. Write: Congress Patent 
Search Company, 911-A Warner Building. 
Washington, D.C. 20004. 


PATENT Searches. professional patent 
development of inventions by Licensed Pro- 
fessional Patent Engineer and U.S. Pat. 
ent Office Former Examiner with staff of 
engineering specialists in all fields of in- 
ventions, Expert searches performed in the 
U.S. Patient Office. Your inventions and 
ideas engineered for maximum patent pro- 
tection and greatest ات یا‎ value. In- 
ventions developed by us negotiated for 
cash or royalties with our nationwide con- 
tacts. Send for free Protection ‘‘Inven- 
tion Certificates" and further interesting. 
Dow Patent Information, George Spec- 

U.S. Patent Office Former Examiner, 
Woolworth Building, New York. 


Room 3615, New York. Free Inven- | 


PATENT Searcnes, including copies of 
related U.S. Patents. Inventors. attorneys. 
manufacturers use our ''Worldwide' Air- 
mail service! “Invention Record" form 
and "Information Every Inventor Needs." 
send free! Hayward Company, 1029F Ver- 
mont Ave., Washington 5, D.C. 


PATENT Application Financing, Free 
Patent Search Plan. Global Patent Divi- 
sion. 2420 T7th. Oakland. Calif. 94605. 


QUALITY PATENT 
Ierred by Professional Inventors. Law- 
Manufacturers. “Confidential Re- 
Including related United States 
patent copies ‘‘Airmailed Certified. Free 
Information! United States Inventors 
Service Company, 501-X Thirteenth Street, 
N.W.. Washington. D.C. 20005. 


SEARCHES! Pre- 


PATENT Searches including Maximum 
speed. full airmail report and closest pat- 
ent copies. $6.00. Quality searches expertly 
administered. Complete secrecy guaran- 
teed. Free Invention Protection forms and 
"Patent Information." Write Dept. 4, 
Washington Patent Office Search Bureau, 
711-14th, N.W., Washington 5, D.C. 


————Á—— P 


INVENTORS: I you have an invention 
for sale, patented or unpatented, write 
for free brochure outlining manufacturers 
requirements. rovalty rates. Kessler Cor- 


poration, C-74-FI, Fremont. Ohio. 


PATENT Searches complete and thor- 
ough, Related copies Air Mailed with 
maximum speed. $6.00. Free ‘‘Protection 
Forms” and “Patent Information." Write 
American Patent Search Company. Dept. 
+h of 14th St., N.W.. Washington, D.C. 
000 


IMMEDIATE cash. for Patent Applica- 
tions, free Patent Searches. Write for de- 
s. Universal Patents, 184-B Marion, 

D. 


PATENT Application information $1.00 


to: How, Box Washington, D.C. 


20044. 


FREE Catalog. Inventors Bookshop. Box 
61, Dept. SD, Leonia, New Jersey 07605. 


95 INVENTIONS WANTED 


FREE “Directory of 500 Corporations 
Seeking New Products. For information 
regarding development, sale, licensing 
of your patented/unpatented invention. 
Write: Raymond Lee Organization. 230-W 
Park Avenue, New York City 10017. 


تب تو يتنب يب ت 


1526, 


INVENTORS-—Hundreds of manufactur- 
ers have requested our assistance in locat- 
ing marketable new products. Complete 
information free. Institute of American 
Inventors, Dept. 30C. 635-F Street, N.W., 
Washington, D.C. 20004. 

` INVENTIONS Promoted—For Cash— 
Royalty Sales with Manufacturer Con- 
tacts. George Spector. Licensed Invention 
Engineer, Woolworth Building. New York. 


INVENTORS: Protect your ideas! Free 
“Recommended Procedure.’ Washington 
Inventors Service, 422-6, Washington 
Building, District of Columbia. 5. 


INVENTORS! Outright -— sale or 
rovalties for your inventions, Patented. 
Unpatented. Active demand from our client 
manufacturers, Financial assistance avail- 
able. Write Dept. 30. United States Inven- 
tion Brokerage. 78 Wall Street, New York. 
New York 10005. 


INVENTORS! Sell your invention for 
cash or royalties! Our client manufactur- 
ers eagerly seek new items. Patented. Un- 
patented. Financial assistance if needed. 
25 Years proven performance. For free in- 
formation, write Dept. 17. Gilbert Adams, 
Inventing Broker, 80 Wall St., New York. 


INVENTORS! WE will develop, sell your 
idea or invention. patented or unpatented. 
Our national manufacturer-clients are ur- 
gently seeking new items for highest 
outright cash sale or royalties. Financial 
assistance available. 10 years proven per- 
formance. For Free information write 
Dept. 54, Wall Street Invention Brokerage. 
19 Wall Street, New York, New York 10005. 


INVENTORS! Don't sell your invention, 


| patented or Eagle Dera until you receive 


our offer. 


e ا ہیں پا ا‎ ep i. 
Dept. S, "79 Wall Street 


ew York 5, N.¥ 


INVENTIONS wanted. Patented; unpate | 
lists. ; "69! A Hobby You'll Enjoy For Fun and 
| Profit, Find Coins, Gold, Silver, Goldak, 
Dept. PSC, 1101A Airway Glendale, Call- | 


ented. Tremendous Manufacturers 
Global Marketing Service, 2420F ا‎ 
Oakland 5. California. 


INVENTORS needed immediately for 
manufacturers. For additional informa- 
tion write Kessler Corporation. C-74-IW 
Fremont, Ohio. : 


WE either sell vour invention or pay 
cash bonus, Write for details. Universal 
Inventions. 298-G, Marion, Ohio. 


98 WEARING APPAREL 


LEATHER, Rubber Costumes! 56 Page 
Catalog. 52.00. Wendy's. Box 685111-Y, 
Hollywood, California 90072. 


99 FOR SALE MISC. 


FREE list of items for sale. Write to: 
Edward Anton. 2943 N. Halstead, Chicago, 
Ill. 60657. 


100 WANTED TO BUY 
QUICKSILVER. platinum. silver. gold. 


Ores analyzed. Mercury "Terminal, 
wood. Massachusetts 02062. 


—À oz € 


"SELL IT TO SWEENEY" 
FISH. Tack. Needed. List $1.00, Sweeney, 
900 State Madison Bldg., Chicago 60602. 


101 EMBLEMS & BRASSARDS 


NAZI! Relic Collectors. Large 2X3’ 
Flags $3.00. Arm-bands $1.00. 3 Different 
$2.00. Illustrated Catalog $1.00. Free with 
order. W.W. =2-S, Box 2063 St Louis, 
Missouri 63158. 


102 TREASURE FINDERS & 
GEIGER COUNTERS 


oum Amm س‎ 


FIND BURIED TREASURE with the 
most popular transistorized metal detector 
in the country. Treasure Probe available 
as kit ($14.88), assembled (518.88). with 
powerful built in speaker ($24.88), sche- 
matic, parts list, and step by step instruc- 
tions $1.00. Ten dax money back guaran- 
tee Free catalogue available. Treasure 
Probe. Dept. PGC. P. O. Box 64, Lakewood, 


New Jersey 08701. 


TREASURE Hunters!  Prospectors! 
Rockhounds! Hobbyists! Find gold. silver. 
relics With world tamous Detectron Metal 
Detectors. Free information, Terms, De- 
liver immediate. Detectron, Dept. 4-PS, 
Box 243, San Gabriei. California 91778. 


“TREASURES. VALUABLE COINS, 
GOLD, SILVER jewelry and relics easily 
found with White's metai-mineral detec- 
tors. designed especially for the prospec- 
tor and Treasure Hunter. BUDGET 
TERMS. Free Catalog: White's Electron- 
ics, Inc., Room 361. Sweet Home, Oregon 
97386." 


FIND buried treasure with new revolu- 
tionary analytical metal detector. Features 
push button tuning, automatic tuning. 
loudspeaker, negligible ground pickup. 
greatest range. Free catalog. Gardiner 
Electronics. Dept. 1. 4729 N. Tth Ave. 
Phoenix, Arizona 85013. 


Saree. 


FISHER '"METALERT' award-winning 
Model 70.. Brand new treausre and metal 
detector for exciting results! Unsurpassed 
sensitivity. Use anywhere, even beaches 
and streams. For Free literature write 
Fisher Research. Dept. PS4, Palo Alto, 
California 94303. 


POWERFUL Metrotech Locators Detect 
Gold. Silver, Coins. Relics. Moneyback 
Guarantee, Terms. Free Information. Un- 
derground Explorations. Dept. D, Box 793. 
Menlo Park, California 94025. 


TREASURE Hunters! Prospectors' Rel- 
co's new instruments detect buried gold. 
silver, coins, minerals, historical relies. 
Transistorized. Weighs 3 pounds. $19.95 
up. Free catalog. Relco-A4l, Box 10839, 
Houston, Texas 77018. 


URECON metal finder, 8" head, transis- 
torized. $40.00, delivered. URPA Corp., 
6304 Beechwood, Sarasota, Fla. 33581. 


“METAL  locators-Accessories, Write: 
Detectors. Inc., Box 101-B, Springfield, 
Va. 22150."" 


Nor- 


GOLDAK Treasure Locators—New For 


fornia 91201. 


PROFESSIONALS — -*"Selectmatic'' 
World's newest treasure detection discov- 
erv—[finds money on every hunt. Virtually 
eliminates useless digging. World-wide pa- 
tents pending. Kits avaliable. Information 
$1.00. Treasure Pro Electronics, Plain 
Dealing. La, T1064. 


KEL-SCOPE! Test rock surfaces for 
gold. silver, all metals! Pocket sized. with 
battery, instructions—s2.00 Complete, Bol- 
ler, Box 699-P, Lomita. Calif. 90717. 


FREE Information: Mineral Leases: 
$1.00 Acre. Government Recorded. North- 
ern Survey, 206-D Bloor W., Toronto 5. 


103 


OF INTEREST TO 
WOMEN 
HAVE Profitable Sparetime Hobby Lac- 


ing and Assembling our beautiful products! 
Cuties, Warsaw 15, Indiana 46580. 


$75.00 THOUSAND, Home Addressing! 
Longhand, Typewriter. Information, send 
stamped self-addressed envelope. Brewster, 
Box 1348-YT. Clearwater, Florida 33517. 


WANT to Make Money Selling Exciting 
New Products, Send name for free 5 Month 
Subscription. Opportunity Magazine, Dept. 
18-DO, 850 N. Dearborn, Chicago. 

NEWSPAPER Clippings Urgently Need- 
ed. Highest prices paid, Send stamped 
addressed envelope. free details. Brewster, 
Box 1348-NCWK. Clearwater, Fla, 33517. 

"PROPHET Elijah Coming Before 
Christ" Wonderful Book Free, 58 Megiddo 
Mission, Rochester 19, New York. 


HOMEWOREERS! $2.00 Hour Possible 
Sewing Baby wear, Aprons. Kutiekay. P. O. 
Box 9194 PS. Fort Worth. Texas 76107. 


Short 
Barrett. 
Clark, Chicago 


HOW to Make Money Writing 
Paragraphs. Information Free, 
Dept. C-86-M3, 6212 N. 
60626. 


$500 MONTHLY  POSSIBLE--clipping 
news at home. No experience. Free infor- 
mation. Send stamp. American, Excelsior 
Springs, Mo. 64024. 


$100 WEEKLY possible. Home typing. 
Instructions, employers’ list $1.00. Satis- 
faction or refund. Summithouse, Box 3TT- 
PSO. Corte Madera, California 94925. 


HOMEWORKERS! $100 weekly possible 
mailing circulars. Supplies furnished. De- 


i tails, send stamped self addressed enve- 


lope. Enterprises, Box 16143-PS, Phoenix, 
Arizona 85011, 


EARN $100.00 Fast Lacing and Assem- 


| bling our beautiful products! Cuties, War- 


saw 15, Indiana 46580. 


105 MISCELLANEOUS 


SAVE $4.00. plus time, plus effort. We 
wil have 100 companies mail you their 
offers. It would take 100 post cards, plus 
time to find their ads. plus time to write 
to them. We do this for you. Send $1.00 
(vou save $4.00) to: Savtime Co., Box 693, 
Mineola, N.Y. 11501, Dept. 702. Uncondi- 
tional Money Back Guarantee, 

WINEMAKERS: Free illustrated catalog 
of yeasts. equipment. Semplex, Box '/208, 
Minneapolis. Minnesota 55412. 


GOVERNMENT Lands... Low as $1.00 


Acre! Millions Acres throughout U.S. De- | 


tails 10c. Land Digest, Box 11071-ED, In- 
dianapolis, Indiana 46201. 


WINEMAKING .. . Grape, Elderberry. 
Dandelion, Frozen Juices, etc. Brewmas- 
ters’ Secrets Revealed! Powerful Methods! 
Instructions. Recipes. and Supplies Cata- 
log. $1.00. Continental. Box 11071-ED, In- 
dianapolis, Indiana 46201. 


MAGNETS. All Types. Specials—20 disc 
magnets, or 2 stick magnets, or 10 small 
bar magnets. or 8 assorted magnets. $1.00. 
Maryland Magnet Company. 5412-B Gist, 
Baltimore, Maryland 21215. 


WINEMAKERS-—Free Catalog and Rec- 
ipes, Kraus. Box 451-N, Nevada. Mo. 64772. 


RECEIVE Magazines - Samples, Cata- 
logue Agency. Homework Offers. Get List- 
ed 35c. Rorick Mailer. Pleasant Plain, 
Ohio 45162, 


COMPUTER GAMES! Match wits with 
a Computer! Play Tic-Tac-Toe and other 
games with a simulated Computer in pro- 
grammed, picture book form. Can your 
family & friends beat this Computer? 
Three books! Over 100 pages! Only $3.98. 
KOMPUTER PASTIMES Co.. Department 
104, P.O. Box 346. Cherry Hill, N.J. 08034. 


SECRETS Of the Trick-Shot artist re- 
vealed. Send $1.00 to Gunslinger, Box 
386, Lancaster. Texas 75146. 


LEATHER Kev case or coin purse. Red 


| or turquoise. $1.10 each or two for $2.00. 


Hokanson, Dept. 
Wash. 88201. 


SEE AMERICA FREE. World's first 
uide to free vacation. 285 page necessity 
or every traveler. 51.00 BOOKTOWN, Box 
8224. Fort Worth, Texas 76112. 


106 PERSONAL 


OVERSEAS Jobs—Europe. South Amer- 
ica, Australia. Far East. etc. 2000 open- 
ings all trades. Construction. Office. Engi- 
neering, Sales, etc. $400 tp $2.500 month. 
Expenses paid. Free Information. Write: 
Overseas Jobs. International Airport, Box 
536-P, Miami. Florida 33148. 
INVESTIGATORS. Latest Electronic 
Aids. Free Literature. Clifton. 11500-F NW 
ith Ave., Miami, Florida 33168. 


RUPTURED, Relief and Comfort. No 
Understraps. Elastic or Steel. Write Hand 
Lock Products, Preston 2. Ontario, Canada. 


BIRTH Certificates. Marriage Certifi- 
cates, Diplomas! 2 blank forms $1.00. 
Sample 10c. Standard Forms, Box 482-5, 
Washington, D.C. 20044. 


DISCOVER YOURSELF—DISCOVER A 
GOLD MINE! "Creativity" is man's su- 
preme expression and experience. Small 
wonder it produces success, money. and 
personal satisfaction! Thus. our lives will 
adjust in accordance with this ability. The 
ultimate in creative technique is revealed 
in "How to Solve Problems by the Scien- 
tific Method." A single concept solves 
Mathematical, Literary, and Inventive 
problems. An innovation! 163 pages; $1.60. 
Ten-day satisfaction guarantee. or money 
back. JAICO. Box 32532, Saginaw, Michi- 
gan 48605, 


SECRETS Of Hew To Wipe Out Debts. 
Free details-1000 loan sources. Counselor- 
16. Harlingen, Texas 78550. 


ADVICE, Personal. Business. Informa- 
tion. $5.00. Brookfield. 724 West State 
Street, Jacksonville. Illinois 62650. 


MATURE Invention, simple, safe, al- 
most unnoticeable. MATURE MEN act 10- 
20 years younger. $5.00. Complete refund 
if unsatisfied. THE RING OF YOUTH. Box 
3675. Grand Central, New York 10017. 


SLEEP—Without Pills! Simple Exercises. 
64 Page Book. Only $1.00, WB-120. Harvest 
qo. 301 Hunstock. San Antonio, TeXas 


KISSING Tester!! Amazing kit analyzes 
your kissing capabilities . . . chemically, 
mechanically!! Scientifically accurate. 
Surprise yourself!! $1 guaranteed. Oral- 
P.O. 260-Tl. Brigham City, Utah 


31. Box 384, Everett, 


DREAMS—Learn Their Mysterious m- 
ner Meanings! 110 page book. $1.00. J. 
Holley. 101 Cherry Hill Circle, Enterprise, 
Alabama 36330. 


JOBS Galore Australia!!! Government 
assisted transportation. Information and 
forms $1.00. Associated. Box 17C4B, La- 
fayette, California 94549. 


MORE Money. quicker employment, bet- 
ter job! Complete resume writing guide 
plus sample, $2.00. Practical Products, Box 
1365, Pittsfield, Mass. 01201. 


DEFEND Yourself. your family, your 
home. Official policeman's nightstick. 24" 
hickory with 40" rawhide thong. $4.00 
Postpaid. Jackson Distributors, Box 57, 
New York, N.Y. 10019. 
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AMERICAN MACHINE & TOOL CO., Dept. PS49, Royersford, Pa. 19468 
Please send me the units checked. Payment in full enclosed $....... 
or $3 deposit each item enclosed, balance C.0.D. C) | MUST BE FULLY 
SATISFIED OR WILL RETURN UNIT WITHIN 10 DAYS FOR FULL REFUND, 
x doping 0وس‎ CH ic sander attach. at 

O Standard Rip Fence at $3.50 


ir /o iTi 

: | ae 

O Long Rip Fence at $4.50 " at te اس شش‎ W id 
0 Precision Ball Bearing Spindle at $5.00 O Lathe at $9.85 

O Jointer Planer at $19.95 


DJ Face Plate at $2.50 


O Drill Press at $29.95 O Turning Chisels at $4.95 QUALITY o سی‎ 
G.E. Motor (J $18.80 (with other.item) C] $24.85 (purchased separately) ouai 
NAME : 


M RE POWER TOOLS 
"Us DOES WORK OF $75 


model cabinet units 


FANTASTIC 
VALVES 
WiTH THiS 


COUPON 


DIRECT FACTORY OFFER AND REVOLUTIONARY 

PATENTS decrease costs, increase efficiency. Full 
scale power tools of heavy duty 100% cast iron 
and steel. Streamlined design reduces weight, 
cuts material and production costs. Special pat- 
ents provide added efficiency, accuracy, savings. 


SAVES" 


! Crosscuts. ri 
بد‎ , Cuts compo | Ips, 
makes coves and mouldings ^*^ ve, 


Parts made, assembled, tested, packed right in our P^ E. faci ۰ 
own factories shipped direct ...save store profits. | d Inc woe ls M 
| ENDORSED BY AMERICA’S assembled cast iron ang 
TOP MAGAZINES . . . Here 


is what the editors say: 
“A good bit of sound 
—imaginative—engi- 
. neering.” Popular 
Science; “(saw) boasts 
many features of big- 

` ger brothers." Popular 


You must be fully satis. 

fied. If not, return in 10 + 

days, freight collect. 
Money promptly 


mercial Service, $5.00 20 for Com- 


* Locks securely at an 
. M : m n | angle up to 509 
| | Mechanics; "Amazingl m. raises, lowers 0.2 ri p , 
Pr versatile." Workbench. ; 87 anism, accurate یئ‎ mech: 
جس‎ docu; Tua substantial con- j 
ruction, sturdy enough for production line use. | ni, assures 
Industrial Woodworking. And Workbench awarded | removes to tak full power. Takes std. b lignment at 
these tools their coveted "Work Tested" Seal. gauge assembly, Grounc 


Cutters, etc, (not j 
OVER A MILLION USERS confirm their precision, 


versatility and rugged performance. 

SK 10-YEAR FULL SERVICE GUARANTEE . . . Any 
part or parts of any AMCO power tool (except 
motor) which may become inoperative for any 
reason within ten years after the purchase date 
will be repaired or replaced by the factory without 
cost to the purchaser. Your only cost: for postage. 


-90; | 


FULL 22" 
8" SWING LONG, 4/8 = 


LAS o.b. factory 
Optional faceplate for turning —— $085 f Wt. 14 Ibs. 


re‏ سے i‏ سے 
سج ا ی 
— = 


8۔ح 


= m 


— 


fob. factory. Wt.: 19 Ibs. 17 | ^ 10095 precision ground 


xs e NS ir eel. 
ases, rosettes, elc. 92-9. ! 'l te as shown. لے‎ ` ve east iron and steel. 
trays, lamp uf 3 high speed turning chisels, $4.95 d speed — TS . . . Professional power planing 
Set of oF $40 UNITS . . . with same precision 206 dp Bali DOES THE WORK OF $60 UNITS - -Sre accurate joints, rabbetts, 
DOES THE 25 Sturdy cast iron with پو‎ action tail at a hand tool price. Make Taste, equare tapered legs—Adjust- 
Turns wood, ]019 11۰+ T-rest assembly, ۱ | 


yr wir | drawers, Square -Misi 
able E cision d Cast iron lage atent paasa or ae 
k | | epin. Me 
| e clearances at any 060111 ۷ 
e ale Me. 509. Hardened, ground سی‎ 
cutter guards. Balanced cutter سم‎ 
^ 4O-YEAR FULL SERVICE GUARA 


aii, DRILL PRESS 


center, Spur center, 
لین‎ Taped pulley. Fits any bes 
10-YEAR FULL SERVICE GUA 


Mitre gauge: 
a 


PRECISION $1.95 add'l. 


4" x36" BED a 
SANDER 


| Dr iron and stee 
| | , 15 Ibs. P3 All cast iron an 
£.o.b. factory. Wt. 15 TBS. pedit, JU 105. factory 60095 
{Disc Sander 74 Wt. 30 Ibs. 
$1495 bracket, ground cast table (iis ented belt 1⁄2" cap. 
ES WORK OF $50 SANDERS . . . The yanas toa tater pulley Jacob's chuck eed ا‎ 
NOR . " 0" $ rity x | T ae س‎ | 
Sander. Heavy cast sander incl. y Changes from horizontal to 227 Dr striai quality precision unit with lowers. Depth of 


neel. wuitipurpose drive spindle 6 3 
drive, sanding in secs. Uses ¥3 hp or larger mot 


10-YEAR FULL SERVICE GUARANTEE" 


extras. Head raises, "bie drilling 
all standard features, mera Ps angle for on-oroff tabie 5 
Hs LE drilling. 10-YEAR FULL SERVICE GUARANTEE. 


BRAND NEW € MOTOR PEEP. 18 Fony / FORANY OF ABOVE MACHINES. WT. 17 LBS. 


PURCHASED SEPARATELY, $24.85 
230 | POPULAR SCIENCE 


Taste the \ 
` golden age of Schlitz 


120 vears ago, it took Joseph Schlitz months to brew and a age the 
first golden mellow drop of Schlitz. It still takes us months to 
brew and age Schlitz. The long, careful, golden age of 
Schlitz is what makes it America's choicest premium beer. 
Once you taste our golden age, you'll know why we say: 
‘When you're out of Schlitz, 
vou're out of beer." 


Eur 


Stes‏ | روا وہ 
ie a 0 OO‏ فا 


= 5 = زوس‎ " 
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